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1 Introduction 
Affric Limited have led the Environmental Impact Assessment Report (EIAR) production, 

however it has been a team effort. Affric have worked closely with the client (Stornoway Port 

Authority (SPA), their engineers (Wallace Stone) and with a variety of consultants to ensure 

that appropriate experts have contributed relevant technical input to the assessment. Table 

A.1 details the lead authors for each of the chapters, although reference has been made to an 

existing EIAR authored prior to a design change for the development, by EnviroCentre. Further 

information with regard to the experience and expertise of the various companies and 

personnel involved in the production of the EIAR is provided in Section 2. 

Additionally, expert input was sought to assist in the baseline data collection of specialist 

topics and subsequently utilised to inform topic specifics. As such, the experience and 

expertise of these companies and personnel have also been provided in Section 3.  

The EIAR was subject to a review process, internal reviews were completed by the Affric team 

in addition to reviews by relevant wider team members including: Wallace Stone, Harris 

Holden, and SPA team members. 

Table A.1: Lead Authors  

Chapter Lead Author(s) 

1: Introduction Fiona Henderson – Affric Limited 

2: Project Description Fiona Henderson – Affric Limited  

John Porteus – Wallace Stone 

 

3: Methodology Fiona Henderson & Jack Clarkson – Affric 

Limited 

4: Statutory Context & Policy Fiona Henderson & Jack Clarkson – Affric 

Limited 

5: Landscape & Visual Impact Assessment Doug Harman Landscape Planning 

6: Biodiversity Jack Clarkson – Affric Limited 

7: Marine Mammals Jack Clarkson – Affric Limited 

8: Benthic Ecology Kirsty Macdonald – Affric Limited 

9: Fish Ecology Jack Clarkson – Affric Limited 

10: Terrestrial Ecology Kirsty Macdonald – Affric Limited 

11: Underwater Noise Fiona Henderson – Affric Limited 

12: In-Air Noise Fiona Henderson – Affric Limited 

13: Cultural Heritage and Archaeology Tom Janes – Headland Archaeology 

14: Water Environment, Soils & Coastal 

Processes 

Fiona Henderson & Jack Clarkson – Affric 

Limited 

15: Traffic and Transport Fiona Henderson – Affric Limited 

16: Other Issues Jack Clarkson – Affric Limited 

17: Schedule of Mitigation Various 

18: Conclusion Fiona Henderson – Affric Limited 
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2 Chapter Leads 

2.1 Affric Limited 

Established in 2012, Affric is a growing and highly responsive environmental consultancy 

providing a comprehensive range of environmental advice, surveys, planning support, 

stakeholder and project management services. With a broad and expanding portfolio of 

clients, they work on a diverse range of projects in the public and private sector from small 

and medium-sized enterprises to multi-national energy companies. Affric work with their 

clients to provide high quality tailored services, to ensure that any given project has the most 

appropriate expertise, irrespective of the sectors or regions in which they operate.   

Chartered Environmentalist Fiona Henderson leads the Affric team.  Her qualifications include 

a MSc in EIA, Auditing and Management Systems and BSc (Hons) in Environmental Chemistry, 

and environmental noise monitoring competence certification. She has previously led the EIAR 

production and provided support through licensing, construction and into operations for a 

number of port and harbour developments. Hence, she is ideally positioned to produce the 

‘up-front’ chapters and technical chapters including: Water Environment, Soils & Coastal 

Processes, Underwater and In-air Noise while managing the full production of the EIAR.  

Environmental Consultant Jack Clarkson, whose qualifications include a BSc (Hons) in 

Environmental Sciences, has specific expertise in Marine Mammals. Having acted as the 

Environmental Clerk of Works (ECoW) on the Tarbert Ferry Terminal upgrade, he is familiar 

with the construction process and mitigation measures in practice. Jack has previously 

authored environmental reports in support of planning and marine construction applications 

made by non-EIA projects proposing developments in marine landscapes. Jack is also a 

published scientist in the field of cetology, which makes him ideally positioned to produce the 

Marine Mammal chapter of the EIAR. 

Senior Environmental Consultant, Kirsty Macdonald, has over 5 years' experience as a 

consultant including working in an Environmental/Ecological Clerk of Works (ECoW) role.  She 

has worked on a variety of developments types including wind farms, hydro schemes and 

overhead lines. This has given her a sound understanding of the effects that projects can have 

on terrestrial ecology.  Kirsty is a member of the Chartered Institute of Ecology and 

Environmental Management and holds a BSc (Hons) degree in Marine Biology. She is proficient 

in producing the relevant reports and is well placed to support the production of the EIAR’s 

terrestrial and benthic ecology chapters. 

2.2 Wallace Stone LPP 

Wallace Stone LLP was established in 1973 and is a member of the Association of Consulting 

Engineers. The company is particularly experienced in maritime civil engineering infrastructure, 

including: piers, harbours, ferry terminals and coastal protection. Wallace Stone provided 

engineering and project management support to the SPA. The preliminary and detailed design 

works and construction input to the EIAR process has been led by John Porteous.  In addition, 

John has provided a review function to the EIAR ensuring the engineering and construction 

plans have been appropriately incorporated. Through his 42 years of experience as a marine 
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works designer and project manager, John has gained the skills to successfully develop designs 

for marine works and pontoon projects, and to manage projects to meet client requirements, 

ensuring the appropriate environmental, quality and health and safety standards. His track 

record in this respect is demonstrated by a high satisfaction level and return rate amongst his 

previous clients.  

2.3 Douglas Harman – Landscape Planning  

Douglas is an experience Landscape Planner with over 12 years of public and private sector 

experience. As a Chartered Member of the Landscape Institute (CMLI) his work centres on a 

holistic and strategic approach to the planning and management of sustainable landscapes. 

With a 1st Class Honours degree, and a Master’s degree in Landscape Planning & Management 

from the University of Manchester, Douglas is a dedicated and forward-thinking landscape 

professional. Creativity and innovation are central to his people focused approach to finding 

solutions to the often-complex issues we face in providing a healthy place to live, work and 

play. 

Since becoming an independent consultant, Douglas has worked on a diverse range of 

projects across the UK and often works in collaboration with other environmental professionals 

on major projects. He is a consultant advisor to the Loch Lomond & The Trossachs National 

Park Authority and has recently led on the production of a Regional Seascape Character 

Assessment on behalf of the Northern Ireland Environment Agency.  Douglas completed the 

Landscape and Visual Impact Assessment (LVIA) for the original project design, hence 

understands the local area and the project well, which made him best placed to conduct and 

LVIA chapter of this EIAR. 

2.4 Headland Archaeology 

Headland Archaeology (UK) Ltd was founded in 1996 and has since grown to become one of 

the largest archaeological companies in the UK, with offices throughout the country.  Headland 

offers a wide range of services, providing their clients with a complete integrated service taking 

them from initial feasibility studies to design, impact assessment and implementation of 

mitigation.  

Headland is a Registered Organisation of the Chartered Institute for Archaeologists (CIfA) and 

abides by its Code of Conduct. The company is ISO9001 and Achilles Category B2 accredited, 

is registered with Construction Line, and has a NEBOSH-certified Safety, Health, Environment 

and Quality Officer.  The company has taken a leading role in developing approaches to 

cultural heritage impact assessment, and particularly the issue of setting, through the CIfA and 

other forums. 

Headland’s Consultancy Project Manager Tom Janes joined Headland Archaeology’s EIA team 

in April 2014 after 15 years working as a field archaeologist and project manager in the UK 

and Ireland. Since then, Tom has worked on numerous projects in various sectors throughout 

the UK.  These include Cultural Heritage Assessments of wind farms and grid connections; 

residential, commercial and industrial developments; quarries and open-cast mines, and 

marinas, ports and quays in Scotland, England and Northern Ireland. In 2017, Tom was 
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appointed as Headland’s Consultancy Project Manager.  In this role, Tom has responsibility for 

compiling budgets, timetables and tenders, managing Consultancy projects and staff, whilst 

still undertaking Impact Assessments, Heritage Appraisals and Public Inquiry work. 

3 Technical Input 

3.1 Ocean Ecology Limited 

Ocean Ecology Limited (OEL) is a marine ecological consultancy that specialise in providing 

marine ecological surveys, analysis and consultancy services to feed into regional and national 

monitoring programmes, as well as EIAR’s. Their survey capabilities range from seabed imagery 

collection using drop down / towed camera systems, grab sampling, trawling and plankton 

sampling as well as surveying of the intertidal zone via our hovercrafts and Unmanned Aerial 

Vehicles (UAVs), each of which have been performed for various port, harbour and marina 

projects throughout the UK. 

With specific expertise in assessing and monitoring benthic and epibenthic communities and 

Annex I habitats, OEL completed the benthic ecology baseline surveys to inform the EIAR 

process.  

3.2 Tracks Ecology 

Tracks Ecology is led by James Bunyan who became a freelance ecological consultant in 2014. 

James has over fifteen years ecological experience working within both the academic and 

commercial consultancy sectors working on a wide range of research and development 

projects requiring high quality ecological surveys. 

He has worked on a significant number of projects involving Ecological Impact Assessments 

for wind farms, single turbine projects and other development schemes including biomass, 

hydro-electric, housing, transmission and BREEAM. 

James' expertise is centred on protected species survey and management including bats, 

badgers, great crested newts, otter, water vole and reptiles and he holds Scottish Natural 

Heritage 'survey' licences for bats and great crested newts. He has extensive experience in 

initial baseline assessments and focused protected species surveys along with skills in impact 

assessment, mitigation, habitat management and enhancement strategies. In addition, he is a 

UAV pilot, regularly utilising aerial photography to inform ecological assessments. 

As a full member of the Chartered Institute for Ecology and Environmental Management 

(CIEEM). James and the rest of the Tracks Ecology team applied their knowledge to process 

and interpret UAV data to provide a Phase 1 Habitat assessment to inform the Terrestrial 

Ecology chapter of the EIAR. 

3.3 RPS Consulting Group  

RPS engineers, environmental scientists and infrastructure specialists have vast experience in 

water management, flooding and potential changes to wave climate, tidal regimes and coastal 

flooding processes as a result of infrastructure design.  
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RPS’s Technical Director for Water Environment and Flood Risk Management, Adrian Bell BSc 

CEng FIAE FIEI MICE MIStructE led their input to the EIAR. 

RPS conducted hydraulic modelling, the report of which was used to help inform the Water 

Quality, Soils and Coastal Processes chapter. 

3.4 EnviroCentre 

EnviroCentre produced the EIAR to support the original design of the DWP, the EIAR 

production was led by Craig Potter (MA(Hons) MSc who is a registered EIA Practitioner with 

the Institute of Environmental Management and Assessment with 10 years’ experience.  The 

main chapters utilised in this document were Noise and Traffic and Transport.  Traffic and 

Transport was led by Bridget Fleming MA (Hons) a Member of the Chartered institute of 

Highways and Transport.   The in-air noise chapter was originally led by Craig Cloy MA(Hons), 

Member of the Institute of Acoustics with 7 years’ experience.  The underwater noise modelling 

was undertaken by Irwin Carr Consulting, who specialise in this field. 



 

 

Appendix B.1 Draft Harbour 

Revision Order Information 

 
 

 

  

 

 

 

 

STORNOWAY PORT AUTHORITY 

 



 



 

PART 3 

WORKS 

Power to construct works 

12. The Authority may in the lines and situations and within the limits of deviation and 

according to the levels shown on the deposited plans and sections construct and maintain the 

following works— 

Work No.8 – Deep Water Port -  The reclamation and infilling of an area comprising 66,000 

square metres of the seabed and foreshore and the excavation by blasting and levelling of 

50,000 square metres of adjacent land, to form quayside working areas, laydown and storage 

areas, marshalling and parking areas for a freight ferry, and development areas, having 

berthing quay walls at its east and north edges, rock armoured revetted slopes at the south 

edges of the reclamation and rock faces around the edges of the excavated area, the location 

of which is shown on sheet 3, with the limits of deviation shown in red, and sections of which 

are shown on sheet 4. 

 

Work No.9 – A pier of open piled construction, 114 metres in length and 15 metres in width, 

connected to the south east corner of Work No.8, the location of which is shown on sheet 3, 

with the limits of deviation shown in brown, and sections of which are shown on sheet 4. 

 

Work No.10 – A steel linkspan bridge 40 metres long and varying from 10 to 20 metres in 

width, supported on two dolphins at its seaward end; one partially piled and partially 

supported on the quay, the other partially piled and partially founded on the seabed in 

concrete; and on Work No.8 at its landward end, the location of which is shown on sheet 3, 

with the limits of deviation shown in purple, and sections of which are shown on sheet 5. 

 

Work No.11 – A road 350 metres long and 8 metres wide connecting Work No.8 to the 

existing Arnish access road, constructed by excavation by blasting and levelling and with 

bituminous surfacing, the location of which is shown on sheet 3, with the limits of deviation 

shown in blue, and sections of which are shown on sheet 5. 



 

Work No.12 – A road 800 metres long and 25 metres wide, connecting Work No.8 to the 

Arnish Fabrication Yard, constructed variously by excavation by blasting and levelling and by 

reclamation and infilling, the location of which is shown on sheet 3, with the limits of deviation 

shown in green, and sections of which are shown on sheet 6.  

 

Work No.13 – The reclamation and infilling of an area comprising 4,000 square metres of the 

seabed through the excavation by blasting and levelling of adjacent land, adjoining Work 

No.12, to form an access causeway, mooring points and working area, having rock armoured 

revetted slopes around its perimeter, the location of which is shown on sheet 3, with the limits 

of deviation shown in yellow, and sections of which are shown on sheet 7. 
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Table C.1.1: Summary of Scoping Responses – Marine Scotland Licensing Operations Team 

Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

CnES 7.2 The applicant proposed scoping in Landscape 

and Visuals. The methodology of an impact 

assessment was agreed with CnES, based on 

the site and immediate surroundings, and 

presented in the scoping report. The proposed 

works did not raise any concerns with SNH 

who noted the report correctly identified there 

are no landscape designations on site. SNH 

welcome the commitment to carry out an 

assessment and note the methodology 

proposed by the applicant looks to be 

appropriate. The Scottish Ministers agree that 

landscape and visuals should be scoped into 

the EIA report. 

A Landscape and Visual Impact Assessment (LVIA) was 

performed through a combination of a desk-based 

assessment and field surveys.  The LVIA considered 

any likely significant effects predicted during the 

construction and operational phases of the proposed 

development, on the landscape and visual resources 

of the site and surrounding study area (Section 5.6). 

Where adverse effects are identified, appropriate 

mitigation measures are considered, and where 

practicable, embedded within the design of the 

proposed development (Section 5.7).  

Chapter 5: 

Landscape and 

Visual Impact 

Assessment 

MS-LOT 7.3.1 - 

7.3.3 

The applicant proposed scoping in noise and 

vibration associated with construction and 

operational phases.  

 

The scoping report noted that the EIA report 

will assess the potential direct and indirect 

impacts arising from the works on marine 

mammals and provided information on the 

two marine designated sites near the works 

i.e.: 

• The Inner Hebrides and The Minches 

candidate Special Area of 

Conservation (cSAC); 

• North East Lewis proposed Marine 

Protected Area (pMPA). 

 

Spoil disposal and pile driving has the potential to 

cause physical and/or acoustic injury and disturbance 

to marine mammals and other ecological receptors in 

the marine environment. With underwater noise being 

a primary issue, impacts of noise on marine ecology 

were assessed in line with a completed underwater 

noise model (Chapter 11: Underwater Noise and 

Appendix K.1) and incorporated into Sections 7.5 of 

Chapter 7: Marine Mammals and 8.5 of Chapter 8: Fish 

Ecology. The assessment of the impacts on designated 

sites for marine mammal and/or fish qualifying 

features were also given. 

The impact assessments undertaken allowed for 

mitigation to be properly developed and can be found 

in Sections 7.6 and 8.6 of Chapters 7: Marine Mammals 

and 8: Fish Ecology, respectively.  

Chapter 6: 

Biodiversity 

 

Section 7.5 & 7.6 of 

Chapter 7: Marine 

Mammals  

 

Section 8.5 & 8.6 of 

Chapter 8: Fish 

Ecology  

 

Chapter 11: 

Underwater Noise & 

Appendix K.1: 

Underwater Noise 

Modelling 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

The scoping report also included information 

on which species of marine mammal have 

been recorded in the area. The applicant noted 

that underwater noise generated during the 

construction of the works had the highest 

potential impact to marine ecology in the area 

and that during operation impacts may arise 

from the construction leading to changes in 

the hydrodynamic regime in the area.  

 

 

 

 

 

 

 

 

 

 

  
MS-LOT 7.3.4 The scoping report provided details of how an 

assessment of the impacts will be carried out, 

which will include a desk top study of literature 

and data sets for marine mammals. The 

requirements for surveys to determine the 

presence/absence, abundance and other 

behavioural aspects of marine mammals using 

the area will be agreed by SNH and the 

Scottish Ministers. The need for underwater 

noise studies will be discussed with the 

Scottish Ministers.  

Baseline data on the possible marine mammal species 

present within the construction area and therefore 

subsequent receptors to construction noise and other 

construction activities are provided in Section 7.4 of 

Chapter 7: Marine Mammals.  

With underwater noise being a primary issue, an 

underwater noise model was completed, and the 

possible impacts assessed in Section 7.5 of Chapter 7: 

Marine Mammals and in Chapter 11: Underwater 

Noise. 

Section 7.4 and 7.5 

of Chapter 7: Marine 

Mammals 

 

Chapter 11: 

Underwater Noise 

MS-LOT 7.3.5 The applicant notes that a Marine Mammal 

Protection Plan (MMPP) will be required and 

this will include details of mitigation and the 

use of Marine Mammal Observers (MMO) and 

Passive Acoustic Monitoring (PAM). The 

applicant notes that if mitigation is not 

possible or appropriate and an impact on 

European Protected Species (EPS) is envisaged 

then an EPS license will be required. 

The impact piling underwater noise modelling showed 

that there is the potential for the piling operations to 

cause disturbance and auditory injury to the marine 

mammal species in the vicinity of the development 

site. In line with best practice, piling marine mammal 

mitigation was identified and will apply to all marine 

mammal species and will be implemented for both 

vibro and impact piling operations. The mitigation 

measures applied will be aligned to the Joint Nature 

Section 7.6 of 

Chapter 7: Marine 

Mammals  

 

Chapter 17: 

Schedule of 

Mitigation 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

Conservation Committee’s (JNCC) Statutory nature 

conservation agency protocol for minimising the risk 

of injury to marine mammals although they are 

amended in line with Section 4 of the JNCC protocol. 

Details of the mitigation applied are in Section 7.6 of 

Chapter 7: Marine Mammals and Chapter 17: Schedule 

of Mitigation. 

The need for an EPS licence is noted. 

  

SNH 7.3.6 – 

7.3.7 

In their consultation response, SNH note that 

the works could affect the conservation 

objectives of the cSAC as there will be impacts 

from underwater noise as noted above. SNH 

note that the Scottish Ministers will be 

required to carry out an appropriate 

assessment as required by the Conservation 

(Natural Habitats, &c.) Regulations 1994 and 

advise that the impacts on marine mammals 

are scoped in and that the EIA report contains 

sufficient information to carry out this 

assessment.  

 

SNH also note that although the pMPA does 

not currently have policy protection, current 

advice (Marine Scotland’s MPA Management 

Handbook) is to take such sites into account 

through any licensing or contenting process. 

SNH notes there is potential for the propose 

protected feature (Risso’s dolphin) to be 

affected by the works. SNH also provide a list 

The Stornoway DWP proposal is located ~1km from 

and is likely to have a significant effect on the Inner 

Hebrides and the Minches cSAC. The likely significant 

effects of the DWP on the cSAC are addressed in a 

Habitats Regulations Appraisal Report in order to 

determine if an appropriate assessment is required. 

Further, a full impact assessment on the cSAC and its 

qualifying features are addressed in the EIA report. 

Although the North East Lewis pMPA will not be 

included in the HRA, due consideration has been given 

to the possible significant effects arising from 

construction and operational activities on both the 

pMPA and Risso’s dolphins in the EIAR. Other marine 

mammal species, their designated sites and the 

potential impacts upon them are also considered.  

Section 7.4 and 7.5 

of Chapter 7: Marine 

Mammals 

 

Appendix F.1: 

Habitats Regulations 

Appraisal 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

cetacean species and seals that they consider 

should be included in any assessment.  

SNH 7.3.8 SNH provided advice on otters and noted that 

although no otters were identified during 

surveys, they acknowledge that otter activity 

can change over time. SNH advise that otter 

surveys are repeated if more than 18months 

elapse between the original survey and the 

commencement of the works.  

More than 18 months have elapsed since the initial 

survey, however, an EPS survey specific to otters was 

unable to be performed due to COVID-19 Travel 

restrictions. In its absence, an extended Phase 1 

Habitat Survey was retaken utilising UAV and Phase 1 

mapping techniques. This identified that there was 

suitable habitat for otter within the construction 

boundaries of the DWP and as such, the impacts of the 

construction and operations of the DWP on otter were 

assessed.   

The Lewis Peatlands SAC, though 8km outwith the 

construction boundary of the DWP, is designated for 

otter. As the home range of otters can be up to 40km 

it was necessary to consider the likely significant 

effects of the construction of the DWP on the 

designated site and its qualifying feature. This was 

included in the HRA Report.   

Pre-Construction Otter Surveys will be completed and 

if required an EPS licence sought. 

Sections 10.3, 10.4 & 

10.5 of Chapter 10: 

Terrestrial Ecology 

 

Appendix F.1: 

Habitats Regulations 

Appraisal Report  

SNH 7.3.9 The applicant submitted a proposed strategy 

for underwater noise modelling to the Scottish 

Ministers on 2nd February 2018. MSS provided 

advice on the proposed noise model and 

provided detail on what they considered 

should be provided in the EIA report. SNH 

noted that the model should be extended to 

The noise modelling report from the original EIAR 

(included as Appendix K.1) was utilised in order to 

inform the potential effects arising from underwater 

noise in the revised development.  

The impacts of the revised noise emissions took 

account of all marine mammal and fish ecology 

hearing groups. Mitigation measures were 

Section 11.1, 11.4.1 

& 11.4.2 of Chapter 

11: Underwater 

Noise 

 

Appendix K.1: 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

consider the impact on all cetaceans and seals 

that occur regularly in the North Minch. SNH 

further commented that the model should 

inform the MMPP, and if required, appropriate 

mitigation should be put forward based on 

relevant best practice guidance. MSS notes 

that dredging and disposal work also has the 

potential to cause non-acoustic injury to 

marine mammals and this should be scoped 

into the EIA report. MSS note the potential for 

effects on the harbour porpoise feature of the 

cSAC.   

subsequently aligned to the best practicable options 

and the JNCC underwater noise mitigation protocols.  

Further, the disposal of dredged spoil at the 

Stornoway designated spoil ground has the potential 

to cause injury to marine mammals and as such, a spoil 

disposal marine mammal mitigation protocol was 

proposed. 

Underwater Noise 

Modelling Report 

 

Section 7.6 of 

Chapter 7: Marine 

Mammals 

MS-LOT 7.3.10 – 

7.3.11 

The response from SNH and the advice 

provided by MSS provide useful information 

and references to support carrying out an 

assessment of underwater noise and the 

applicant is advised to take this into 

consideration.  

 

The Scottish Ministers agree:  

• With SNH that otter surveys should be 

repeated if more than 18months 

elapses between the original survey 

and commencement of works; 

• That impacts from underwater noise 

and increased sedimentation effects 

on marine mammals are scoped into 

the EIA; 

• That consideration should be given to 

the impact of the works on the 

features of the cSAC and of the pMPA 

The advice from SNH and MSS was duly 

acknowledged and incorporated within the 

underwater impact assessments. 

With regards to the agreements of the Scottish 

Ministers:  

• An extended Phase 1 Habitat Survey utilising 

UAV and Phase 1 mapping techniques was 

used to identify suitable habitat for otter 

within the construction boundaries of the 

DWP and as such, the impacts of the 

construction and operations of the DWP on 

otter were assessed. Pre-construction otter 

survey will be completed. 

• The impacts of underwater noise and 

sedimentation on marine ecological receptors 

were included in the relevant chapters. 

• The impacts of the construction and 

operations of the DWP on the Inner Hebrides 

and The Minches cSAC and the North East 

Sections 10.3, 10.4 & 

10.5 of Chapter 10: 

Terrestrial Ecology 

 

Chapter 11: 

Underwater Noise 

 

Section 7.4 and 7.5 

of Chapter 7: Marine 

Mammals 

 



                

6 

 

Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

Lewis pMPA and their qualifying features has 

been included.  

MS-LOT 7.4.1 – 

7.4.3 

The applicant noted that outward migrating 

salmon smolts and returning adult salmon and 

sea trout may be present in the working area. 

The applicant notes that the mouth of the 

River Creed is near the proposed works and 

has a Grade 1 watercourse grading which 

means it has an 80% probability of meeting its 

conservation limits. The applicant notes there 

are limitations to the data used to extrapolate 

the grading of Scottish rivers but that the 

methods are well established and recognised 

internationally. The applicant proposes to use 

other sources of empirical data where they are 

readily available to assess the impact on 

salmonids in the area. The impacts on fish 

identified are underwater noise during 

construction and pollution directly originating 

from the construction. The scoping report 

states that Atlantic salmon should be scoped 

into the EIA and that river lamprey (Lampetra 

fluviatilis) sea lamprey (Petromyzon marinus) 

and European eel (Anguilla Anguilla) will also 

be considered.  

 

The overall water classification status of the River 

Creed was highlighted in Chapter 8: Fish Ecology 

utilising SEPA’s waterbody classification hub to 

provide baseline data. This was used in combination 

with the OHFT’s baseline data on fish stocks within the 

River Creed and Glen River to identify which species, 

due to the coastal nature of the proposed 

development, there was the potential for the 

construction works to result in negative impacts upon.  

As such, the impacts of sediment loading, release of 

hazardous substances and underwater noise during 

construction and operations were considered in the 

impact assessments. This was done for Atlantic 

salmon, sea trout, Raitt’s sandeel and basking shark.  

Sections 8.4 & 8.5 of 

Chapter 8: Fish 

Ecology 

 

Section 11.1, 11.4.1 

& 11.4.2 of Chapter 

11: Underwater 

Noise 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

As part of the CnES response, they provide 

advice provided by the Western Isles District 

Salmon Fisheries Board which welcomes and 

agrees with the proposed scope of the EIA but 

note that the River Creed should be 

considered Category 2 as this is the proposed 

conservation limit that will apply to the river 

during the harbour development. CnES also 

note that baseline data for the Glen River and 

River Creed is readily available from the Outer 

Hebrides Fisheries Trust (OHFT).  

 

MSS note that information on when salmon 

and sea trout are likely to be present will come 

from the local Fisheries Trust, District Salmon 

Board and Angling Club. MSS note that what 

was recommended for marine mammals in 

relation to underwater noise will also cover the 

needs of diadromous fish.   

MS-LOT 7.4.4 – 

7.4.5 

MSS comment in relation to dredging and 

reclamation works causing non-acoustic injury 

to marine mammals also applies to 

diadromous fish and this should be addressed 

in the assessment and mitigation actions. 

There may need to be consideration of 

whether high levels of suspended sediment 

which can be injurious to salmonids may be 

generated by dredging and disposal work and 

whether mitigation actions to address this may 

need be needed.  

 

The dredging works, installation of the new main quay, 

freight berth and land reclamation may result in the 

loss of marine habitat for fish. The pile driving has the 

potential to cause injury or disturbance to fish through 

underwater noise emissions. As such, the impacts of 

sediment loading, release of hazardous substances 

and underwater noise during construction and 

operations were considered in the impact 

assessments. This was done for Atlantic salmon, sea 

trout, Raitt’s sandeel and basking shark. Appropriate 

mitigation has been implemented where necessary.  

Sections 8.4, 8.5 & 

8.6 of Chapter 8: Fish 

Ecology 

 

Section 11.1, 11.4.1 

& 11.4.2 of Chapter 

11: Underwater 

Noise 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

The Scottish Ministers agree: 

• That impacts from underwater noise 

and increased sedimentation effects 

on diadromous fish should be 

scoped into the EIA. 

SNH 7.5.1 - 

7.5.3 

The applicant considered it unlikely that birds 

will be significantly impacted by the site 

preparation or construction activities as no 

habitat sites are expected within the proposed 

work areas.  

 

SNH provided advice that noted that no 

assessment of the effect upon birds are 

required as part of the EIA process due to the 

lack of sensitive features within the area and 

the minimal potential for impacts of the works.  

 

The Scottish Ministers agree that birds can be 

scoped out of the EIA report. 

No designated sites for bird species, nor the qualifying 

ornithological features of designated sites have been 

identified in the construction area. No assessment is 

required as part of the EIA process due to the lack of 

sensitive features within the area and the minimal 

potential for impacts of the works. 

Habitat suitable for bird was identified within the 

Phase 1 assessment, as such effect on birds were 

considered in general terms in Chapter 10.  

Appendix F.1: 

Habitat Regulations 

Appraisal 

Chapter 10: 

Terrestrial Ecology  

Sections 10.5.1.5 and 

10.6.4 

CnES, HES 7.6.1 – 

7.6.2 

The applicant did not report any known marine 

features of archaeological importance within 

site boundary. One scheduled monument 

within the terrestrial area is outside the 

proposed site boundary.  

 

Scottish ministers advise the applicant that 

providing no archaeological discoveries are 

made during benthic surveys, the marine 

aspect of Cultural Heritage and Archaeology 

can be scoped out of the EIA report. A protocol 

Since the time of receipt for this scoping response, it 

was identified that a shipwreck was required to be 

reduced in height to ensure safe navigation of vessels 

utilising the DWP. The wreck, being over 100 years old, 

was warranted protection by UNESCO and thus further 

discussions with HES and CnES were sought. Following 

the recommendation of HES and CnES, the wreck of 

the ‘Alabama’ and surrounding area was surveyed.  An 

‘after’ survey is also planned, the results of which will 

be appropriately recorded. 

Sections 13.4.1, 

13.5.1, 13.6.1 & 

13.6.3 of Chapter 13: 

Cultural Heritage 

and Archaeology 

 

Chapter 17: 

Schedule of 

Mitigation 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

for archaeological discoveries should be 

included within the site-specific Schedule of 

Mitigation ("SoM") separate to or within a 

Construction Environmental Management 

Plan ("CEMP") to ensure it is utilised in the 

event of an archaeological find.  

The need for a protocol for archaeological discoveries 

is recognised and included within the site-specific 

Schedule of Mitigation, which will in turn be included 

within the Construction Environmental Management 

Document. 

CnES 7.7.1 – 

7.7.2 

The applicant considered that construction of 

the proposed works is a temporary impact and 

can be controlled through developing a site-

specific Dust Management Plan as part of a 

CEMP. CnES agreed that air quality/dust 

should be scoped out.  

 

Provided mitigation is put in place through a 

Dust Management Plan, the Scottish Ministers 

agree that air quality can be scoped out of the 

EIA report.  

Air quality issues associated with the DWP have been 

included in the 'other issues' chapter. It identified the 

need for a Dust Management Plan, which has been 

incorporated into the Schedule of Mitigation. 

Section 16.3 of 

Chapter 16: Other 

Issues 

 

Chapter 17: 

Schedule of 

Mitigation 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

MS-LOT 7.8.1 – 

7.8.3 

The applicant considered that the proposed 

land reclamation, construction of new walls, 

dredging and subsequent increased surface 

water run-off will have the potential to affect 

changes in the: 

• Local wave climate; 

• Local flood risk and drainage; 

• Contamination of coastal water and 

sediments through spillages and/or 

sediment transfer (oils, fuels and 

suspended solids); and 

• Interactions between water 

environment impacts and associated 

ecology. 

 

The proposed land reclamation has the 

potential to alter wave direction and local 

geomorphological characteristics. A Transition 

and Coastal Morphological Impact 

Assessment System was undertaken by the 

Scottish Ministers to screen the proposed 

works for their likely impacts to coastal 

morphology. The impact was deemed 

insignificant; however Scottish Ministers will 

undertake a more robust assessment when 

more details on reclamation are available.   

 

The applicant proposed to carry out a flood 

risk assessment and the findings, including 

wave overtopping and surface water drainage 

with climate change scenarios should identify 

Pre- and post- construction models of the DWP’s 

influence in altering wave and tidal climate(s), wave 

directions and geomorphological processes within 

Stornoway harbour (Appendix N.1) were performed 

and subsequently assessed in Chapter 14.  

The impact of dredging, dredge disposal, placement 

of infill material and surface water run off on 

ecological receptors (see Ecology Chapters 7-9 and 

water quality were also assessed in Chapter 14.  

 

Flood risks considerations have been incorporated int 

the Design. 

Mitigation measures to minimise any effects identified 

are provided in Section 14.6   

Section 14.5.1, 14.5.2 

& 14.6 of Chapter 

14: Water 

Environment, soils & 

Coastal Processes 

 

Section 7.5, 8.5 & 9.5 

of Chapter(s): 7 – 9 

 

Appendix N.1: 

Hydraulic Modelling 

Report 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

mitigation measures. SEPA provided two 

responses, one to the council’s consultation, 

and a further one after a stakeholder meeting 

with the applicant. In SEPA’s initial council 

consultation response, they responded that 

there would be a medium to high risk of 

flooding at the proposed site. 

 

SEPA 7.8.4 – 

7.8.5 

The applicant proposes to re-use dredge 

material for reclamation. SEPA noted in their 

second response that more detail is required 

on the disposal options for the waste 

generated and what other alternatives are 

available to minimise dredging works. Not all 

dredge material will be used in the land 

reclamation and in order to minimise potential 

effects the applicant should consider the 

following mitigations:  

• Sediment contamination; 

• Correct disposal of hazardous waste 

and contaminated water 

• Storage of chemicals and 

hydrocarbons in secondary 

containment where applicable; 

• Adequate spill response equipment 

on site; 

The dredge material will be used to infill the main quay 

and adjoining area of the deep water berth, which 

reduces the requirement for off-site disposal The 

dredge volume is estimated to be approximately 

500,000m³, and it is expected that over 90% will be re-

used as infill material in the land reclamation.  

 

Measures to mitigate sediment contamination, 

hazardous waste and contaminated water spills and 

appropriately manage chemicals, surface water and 

cement washings are all highlighted in Section 14.6 of 

Chapter 14:  Water Environment, Soils & Coastal 

Processes and Chapter 17: Schedule of Mitigation.    

 

In addition, the BPEO document considers the dredge 

material in more detail. 

Section 2.6.6 & 2.6.7 

of Chapter 2: Project 

Description 

 

Section 14.6 of 

Chapter 14:  Water 

Environment, Soils & 

Coastal Processes 

 

Chapter 17: 

Schedule of 

Mitigation 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

• Installation of adequate surface water 

management facilities; 

• Regular maintenance to be 

undertaken on equipment; 

• Designated wash down areas for 

concrete contaminated equipment 

and tools. 

 

SEPA advised in their second response that the 

removal of underlying geology should also be 

minimised and alternative waste sources be 

investigated for any additional fill material. 

MS-LOT 7.8.6 The Scottish Ministers advise that: 

• Impacts from flooding are scoped in; 

• Water quality is scoped in; 

• Seabed sampling should be 

undertaken in line with the pre-

disposal sampling guidelines as 

referenced in Appendix V. The results 

of this will be used to assess any 

potential impacts of mobilising 

historic contamination in the seabed; 

• Dredge and disposal options to be 

scoped into EIA report.  

Impacts from flooding and on water quality are 

highlighted in Chapter 14:  Water Environment, Soils 

& Coastal Processes.  

Seabed sampling was undertaken and the results have 

been analysed in order to adequately assess the 

potential impacts works on the seabed would have on 

water quality.  

Dredge and disposal options were considered in a 

‘consideration of alternatives’ relating to the project 

design, and the BPEO supporting the dredge licence 

application. 

Section 14.4 & 14.5 

of Chapter 14:  

Water Environment, 

Soils & Coastal 

Processes 

 

Section 2.3.3 of 

Chapter 2: Project 

Description 

MCA 7.9.1 The applicant noted that during the 

construction phases of the proposed works, 

safe operation of the harbour will need to be 

considered to reduce the navigation risk to 

other vessels. The MCA recommended the 

implementation of a robust Safety 

Management System (SMS) to manage any 

During the construction phases of the proposed 

works, safe operation of the harbour will need to be 

considered to reduce the navigation risk to other 

vessels. Stornoway Port Authority (SPA) has an existing 

Port Safety Management System; this complies with 

the Port Marine Safety Code. This contains procedures 

which will be used to manage navigation risk during 

Section 16.4 of 

Chapter 16: Other 

Issues 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

incidents and risks, including severe storms 

and transport accidents. The NLB responded 

with requirements for modifications to lighting 

and markings, which they will advise on further 

in the application stage.  

and after works within the Harbour area. The new 

facilities will be added into the Port Safety 

Management System, in line with standard 

procedures, to ensure navigational safety for DWP 

operations. Any new navigational markers will be 

agreed with the Northern Lighthouse Board prior to 

installation. 

RYA 7.9.2 With respect to recreational users, the Royal 

Yachting Association (RYA) noted their 

concern over losing the best anchorage points 

at Arnish. Scottish Ministers note their 

concerns and advice the applicant to have on-

going discussions with the RYA to agree their 

requirements to mitigate any potential impact.  

There are no existing authorised moorings or berths 

affected by the project.  

Chapter 16: Other 

Issues 

MS-LOT 7.9.3 The Scottish Ministers conclude Traffic and 

Transport within the EIA report should be 

scoped in the EIA report.  

See Chapter 15: Traffic and Transport and Chapter 16: 

Other Issues 

Chapter 15: Traffic 

and Transport 

 

Section 16.4 of 

Chapter 16: Other 

Issues 

MS-LOT 7.10.1 - 

7.10.3 

It is the view of the applicant that GHG 

emissions associated with construction are not 

anticipated to be significant. The applicant 

proposed that in order to reduce GHG 

emissions during construction, plant and 

vessels will be appropriately maintained. 

 

Scottish Minister agrees that impacts from 

increased GHG emissions will be negligible 

and provided pollution and emissions control 

A dust management plan will be implemented to 

reduce impacts on air quality are minimised. 

 

Flood risk and changes to wave climate which are 

related to climate change issues have been assessed 

in Chapter 14: Water Environment, Soils & Coastal 

Processes and Appendix N.1.  

Section 16.3 of 

Chapter 16: Other 

Issues 

 

Chapter 17: 

Schedule of 

Mitigation 

 

Section 14.4 & 14.5 

of Chapter 14: Water 
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Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

could be mitigated through a Schedule of 

Mitigation or CEMP. 

 

The Scottish Ministers note the vulnerability of 

the works to climate change are to be covered 

within the modelling and impact assessment 

within the Water Environment chapter.  

Environment, Soils & 

Coastal Processes 

 

Appendix N.1: 

Hydraulic Modelling 

Report  

MCA 17.10.4 – 

17.10.5 

Impacts from natural disasters were 

considered in the scoping report within the 

context of the potential risk associated with 

the location and proposed site use. The 

applicant proposed scoping out impacts from 

major accidents and disasters, noting that 

flooding/tidal surges are considered in the 

Water Environment section. The MCA 

recommended works and implementation of a 

robust SMS for construction and operation to 

manage any incidents and risks, including 

severe storms and transport accidents.  

 

Provided mitigation through a SMS are 

implemented the Scottish Ministers agree with 

the applicant that impacts from major 

accidents and disasters can be scoped out of 

the EIA report.  

Stornoway Port Authority (SPA) has an existing Safety 

Management System; this complies with the Port 

Marine Safety Code, as such, natural disasters are not 

included in the EIA report.  

 

Communicable Diseases have however been 

considered from a human health perspective. 

Section 16.5.3 of 

Chapter 16: Other 

Issues 



                

15 

 

Consultee No. Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Chapter/Section of 

EIAR 

MS-LOT 7.10.6 Scottish Ministers do not agree that 

cumulative impacts should be scoped out. 

Details of the proposed works and phasing 

alongside the Newton Marina and the Western 

Isles HVDC should be addressed. Cumulative 

impacts of particular concern are noise and 

vibration effects on marine mammals and fish, 

coastal processes and marine traffic. These 

should be addressed within the EIA report and 

are therefore scoped in. 

The works at Newton Marina will be complete by the 

time of construction of the DWP. Cumulative Impacts 

were identified with cumulative construction in-air 

noise and the Marine Engineering Workshop, Goat 

Island and navigational issues associated with marine 

vessel movements in the harbour to and from both the 

DWP and Newton Marina during operations.  

  

Sections 3.7.1 – 3.7.3 

of Chapter 3: 

Methodology  

 

Section 12.7 of 

Chapter 12: In-Air 

Noise 

 

Section 15.7 of 

Chapter 15: Traffic 

and Transport 

MS-LOT 7.10.7 Population and Human Health: Scottish 

Ministers advise that they are content to follow 

the guidance set out by CnES and advise that 

this should be scoped in. 

Population & Human Health have been considered 

under Other Issues, including consideration of 

Communicable Diseases. 

Section 16.5  

Chapter 16: Other 

Issues. 
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Table C.1.2: Summary of Scoping Responses – Comhairle nan Eilean Siar (CnES) 

Consultee Environmental 

Topic 

Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Response to 

Scoping Opinion 

CnES Phasing Details of the proposed phasing of other port 

masterplan projects should be included in 

the EIA. This will inform the extent to which 

cumulative assessment with other projects is 

required to be addressed within any 

particular EIA report. 

 

The redesign of the DWP is such that future Phases 

are less likely to occur. The construction of Newton  

Marina is almost complete and has been taken 

account of in the assessment. 

Other projects identified as having the potential for 

cumulative effects have been considered in more 

detail in Sections 3.7.1 – 3.7.3 of Chapter 3: 

Methodology. 

 

Sections 3.7.1 – 

3.7.3 of Chapter 3: 

Methodology 

CnES Regulatory 

regimes 

 

We ask that the EIA report include clear 

guidance setting out which elements of the 

project are covered by each of the regulatory 

regimes 

Chapters 2 and 4 details the regulatory regimes 

applicable to the project.  

Section 2.6 of 

Chapter 2: Project 

Description  

Chapter 4. 

 

 

CnES Alternatives The EIA Regulations requires all EIA Reports 

to include information on the main 

alternatives studied and an indication of the 

main reasons for choosing the selected 

option, with reference to the environmental 

effects. 

Details of the consideration of alternatives including 

location and design development is included within 

Chapter 2. 

Section 2.3 of 

Chapter 2: Project 

Description 

CnES & MS-

LOT 

Cumulative 

development 

A scoping report has been received for 

Newton Basin Marina so it is assumed these 

two projects will be taken forward first and 

there is potential for overlap. If it is 

determined that there will be overlap, the EIA 

should include an assessment of the 

cumulative impact of the Project with other 

planned developments. Details of the 

proposed phasing of these two projects, and 

A cumulative assessment took into account a total 

of four projects which had the potential to cause 

cumulative impacts: 

• Stornoway Port Authority – Newton Marina 

• Uig Ferry Terminal Development 

• SSE Western Isles Interconnector, Arnish 

(Onshore and Offshore Elements) 

• Marine Engineering Workshop, Goat Island. 

 

Sections 3.7.1 – 

3.7.3 of Chapter 3: 

Methodology  

 

Section 12.7 of 

Chapter 12: In-Air 

Noise 
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Consultee Environmental 

Topic 

Scoping Response/Opinion Scoping Response/Opinion incorporation within 

EIAR 

Response to 

Scoping Opinion 

assumptions for other port masterplan 

projects, should be included in the EIA. Issues 

of particular concern include noise, ecology, 

and marine safety. Cumulative assessment 

should include marine activity as well as 

land-based. 

 

Cumulative impacts should include Newton 

Marina and the Western Isles HVDC link. 

Cumulative Impacts were identified with cumulative 

construction in-air noise and the Marine Engineering 

Workshop, Goat Island and navigational issues 

associated with marine vessel movements in the 

harbour to and from both the DWP and Newton 

Marina during operations.  

 

Section 15.7 of 

Chapter 15: Traffic 

and Transport 

CnES, MS-LOT 

& SEPA 

Dredge material 

 

SEPA note that detail is required on the 

disposal options of waste generated, and 

what alternatives are available to minimise 

dredging works. Not all dredge material will 

be used to infill the land reclamation, and in 

order to minimise the potential effects, the 

applicant should consider the following: 

• Sediment contamination; 

• Correct disposal of hazardous waste; 

• Storage of chemicals and 

hydrocarbons in secondary 

containment; 

• Adequate spill response equipment 

on site; 

• Installation of adequate surface 

water management facilities; 

• Regular maintenance to be 

undertaken on equipment; and 

• Designated wash down areas for 

concrete contamination and tools. 

The dredge material will be used to infill the main 

quay and adjoining area of the deep water berth, 

which therefore reduces the requirement for off-site 

disposal The dredge volume is estimated to be 

approximately 500,000m³, and it is expected that 

over 90% will be re-used as infill material in the land 

reclamation.  

 

Measures to mitigate sediment contamination, 

hazardous waste and contaminated water spills and 

appropriately manage chemicals, surface water and 

cement washings are all highlighted in Section 14.6 

of Chapter 14:  Water Environment, Soils & Coastal 

Processes and Chapter 17: Schedule of Mitigation.    

 

In addition, the BPEO document considers the 

dredge material in more detail. 

Section 2.6.6 & 2.6.7 

of Chapter 2: 

Project Description 

 

Section 14.6 of 

Chapter 14:  Water 

Environment, Soils 

& Coastal Processes 

 

Chapter 17: 

Schedule of 

Mitigation 
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1 Introduction 
During the production of the Environmental Impact Assessment Report (EIAR), there were 

discussion with a number of statutory consultees to inform the process, a summary of which 

is provided here for the sake of transparency. 

2 Marine Scotland 
A face to face meeting was held with Marine Scotland to discuss the revised development 

plans and what was required to amend the existing Marine Licence applications, it was agreed 

that a new EIAR should be submitted.  There has also been correspondence with regard to the 

Water Framework Directive and the TraC-MimAS Tool, they kindly provided a copy of the 

baseline model for the Stornoway Harbour Waterbody. 

3 Scottish Natural Heritage 
Roddy MacMinn of Scottish Natural Heritage, was contacted by email with regard to benthic 

ecology: 

 

He responded with the following email: 

 

After the decision was made to proceed with a benthic survey, the proposed methodology 

was sent to Mr MacMinn whom responded as follows:  
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4 Scottish Environment Protection Agency  
A meeting was held between the development team and SEPA to discuss the Peat 

Management Plan (PMP), this has been followed up with calls between Duncan Saunders of 

Fluid and Susan Haslam of SEPA to discuss potential peat reuse areas.  This dialogue continues 

as part of the PMP development process.  

5 Historic Environment Scotland 
Historic Environment Scotland were contacted by Headland Archaeology with regard to the 

works planned on the SS Alabama.  Their response is attached. 



 

Historic Environment Scotland – Longmore House, Salisbury Place, Edinburgh, EH9 1SH 
 
 
Scottish Charity No. SC045925 
VAT No. GB 221 8680 15 
 

 

 
 
Dear Mr Janes 
 
Marine (Scotland) Act 2010 and the Marine Works (Environmental Impact Assessment) 
Regulations 2017 (as amended) (“The EIA Regulations”) and the Harbours Act 1964 
(“The 1964 Act”) 
Deep Water Port, Stornoway 
Revised EIA Scoping 
 
Thank you for your consultation which we received on 16 October 2019.  We understand 
that this is regarding the scope of an EIA Addendum for works associated with the Deep 
Water Port, Stornoway.  We have reviewed the details in terms of our historic 
environment interests. This covers world heritage sites, scheduled monuments and their 
settings, category A-listed buildings and their settings, inventory gardens and designed 
landscapes, inventory battlefields and historic marine protected areas (HMPAs). 
 
You should also seek advice from the archaeology and conservation advisory service for 
the Western Isles Council for matters including unscheduled archaeology and category B 
and C-listed buildings. 
 
Proposed Development  
 
We understand that the proposals comprise the creation of a new multi-purpose Deep 
Water Port on the west shore of Glumaig Bay, a few kilometres south of Stornoway 
Harbour.  These works will involve the partial dismantling of a wreck site, the Alabama 
(Canmore ID: 102827/321418), in order to create new shipping lanes.   
 
Our View on the Principle of the Proposed Works 
 
We have reviewed the information provided in your e-mail consultation (16 October 2019) 
and are broadly content that a case can be made for substantial change to a heritage 
asset in this instance.  We recommend that any application for a Marine Licence should 
demonstrate an understanding of national policy for the historic environment included 
within the Historic Environment Policy for Scotland (HEPS, 2019) and Scotland’s National 
Marine Plan (Marine Scotland, 2015).  Of particular relevance are the following 
paragraphs from Scotland’s National Marine Plan (Marine Scotland, 2015): 
 

By email to: 
tom.janes@headlandarchaeology.com 
 
Mr Tom Janes 
Headland Archaeology 
13 Jane Street 
Edinburgh 
EH6 5HE 

Longmore House 
Salisbury Place 

Edinburgh 
EH9 1SH 

 
Enquiry Line: 0131-668-8716 
HMConsultations@hes.scot 

 
Our case ID: 300023529 

 
21 October 2019 

mailto:tom.janes@headlandarchaeology.com
mailto:tom.janes@headlandarchaeology.com
mailto:HMConsultations@hes.scot
mailto:HMConsultations@hes.scot


 

Historic Environment Scotland – Longmore House, Salisbury Place, Edinburgh, EH9 1SH 
 
 
Scottish Charity No. SC045925 
VAT No. GB 221 8680 15 
 

 

‘4.24 Proposals for development and uses that may affect the historic environment 
should provide information on the significance of known heritage assets and the 
potential for new discoveries to arise.  They should demonstrate how any adverse 
impacts will be avoided, or, if not possible, minimised and mitigated.  Where it is 
not possible to minimise or mitigate impacts, the benefits of proceeding with the 
proposal should be clearly set out. 

 
4.25 Where the case for substantial change to a heritage asset is accepted, 
marine decision‑making authorities should require applicants to undertake suitable 
mitigating actions to record and advance understanding of the significance of the 
heritage asset before it is lost, in a manner proportionate to that significance. The 
resulting evidence should be made publicly accessible and copies of reports 
archived with the Royal Commission on the Ancient and Historical Monuments of 
Scotland [now Historic Environment Scotland] and the adjacent Local Authority 
archaeology service.’ 

 
We would also expect any Marine License process to require the submission and 
approval of a Written Scheme of Investigation for survey and recording work prior to the 
commencement of works to the wreck site.  In this instance, we would expect to see a 
‘before and after’ survey exercise undertaken to ensure that there is a suitable record of 
the site before dismantling, and a record of what the site looks like on completion to 
inform any future works in the area. 
 
Scope of Assessment  
 
As indicated above, we consider that the proposed works have the potential to give rise 
to significant impacts on marine archaeology.  These are likely to include impacts on the 
Alabama wreck site (Canmore ref: 102827/321418) and may also include impacts on 
paleoenvironmental deposits and unexpected/previously unknown archaeological 
features and artefacts.  We therefore recommend that any Environmental Impact 
Assessment (EIA) undertaken in support of a Marine License application for the 
proposals should include an assessment of impacts on marine archaeology. 
 
Any such assessment should meet the requirements of Scotland’s National Marine Plan 
(Marine Scotland 2015), Historic Environment Policy for Scotland (HEPS, 2019) and 
associated Managing Change Guidance Notes.  It should be informed by desk-based 
assessment and marine survey work.  We recommend that particular attention is paid to 
impacts on the Alabama wreck site (Canmore ref: 102827/321418).  Our understanding 
is that the site is over 100 years old, and that the vessel was built in and operated out of 
Denmark.  Further research should be undertaken to cover the issue of its significance.  
We also recommend that any assessment should include a consideration of the potential 
for impacts on paleoenvironmental deposits and unexpected/previously unknown 



 

Historic Environment Scotland – Longmore House, Salisbury Place, Edinburgh, EH9 1SH 
 
 
Scottish Charity No. SC045925 
VAT No. GB 221 8680 15 
 

 

archaeological features and artefacts.  Impacts may include direct disturbance, 
contamination and loss to historic environment assets and the de-stabilisation of sites.   
 
Further information 
 
A new Historic Environment Policy for Scotland (HEPS, 2019) was adopted on the 1st 
May 2019, which replaces the Historic Environment Scotland Policy Statement (HESPS, 
2016).  The new Historic Environment Policy for Scotland is a strategic policy document 
for the whole of the historic environment and is underpinned by detailed policy and 
guidance.  This includes our Managing Change in the Historic Environment Guidance 
Notes.  All of these documents are available online at 
www.historicenvironment.scot/heps. 
 
Practical guidance and information about the EIA process can also be found in the EIA 
Handbook (2018).  This is available online at 
https://www.historicenvironment.scot/archives-and-
research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-
a8e800a592c0 
 
We hope this is helpful.  Please contact us if you have any questions about this 
response.  The officer managing this case is Alison Baisden and they can be contacted 
by phone on 0131 668 8575 or by email on Alison.Baisden@hes.scot. 
 
Yours sincerely  
 
 
Historic Environment Scotland  
 

http://www.historicenvironment.scot/heps
http://www.historicenvironment.scot/heps
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=6ed33b65-9df1-4a2f-acbb-a8e800a592c0
mailto:Alison.Baisden@hes.scot
mailto:Alison.Baisden@hes.scot
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1 Introduction 
In conjunction with submitting an Environmental Impact Assessment Report (EIAR) to support 

a Marine Licence application for the proposed Stornoway Deep Water Port (DWP) 

development, this Habitats Regulations Appraisal (HRA) Pre-Screening Report provides 

information required for the competent authority to carry out an HRA, and, where required, 

an Appropriate Assessment (AA). 

This report is designed to be read in conjunction with the EIAR and directs the reader to the 

chapters and section of the EIAR which are relevant to the designated site or qualifying species 

being discussed.  

 Legislative Basis 
An HRA is required for this development due to its proximity to multiple Natura 2000 sites, 

including Special Areas of Conservation (SACs) and Special Protection Areas (SPAs). The 

legislative context for this requirement is based on Article 6(3) of the Habitats Directive 

(92/43/EEC), Article 4(4) of the Birds Directive (2009/147/EC), and is implemented in Scotland 

through The Conservation (Natural Habitats, &c.) Regulations 1994 (the Habitats Regulations).  

In Scotland, the Scottish Planning Policy document ensures that Ramsar sites, which are 

normally included in an HRA assessment, overlap with Natura sites and are therefore protected 

under the same legislation (Scottish Ministers, 2014). Therefore, Ramsar sites do not need 

considered separately as part of this HRA Screening report. 

If a likely significant effect (Alsenoy, Bernard, & Grieken) is predicted on a Natura Site at the 

first stage of the HRA, then an Appropriate Assessment (AA) must then be carried out. The AA 

must demonstrate that the proposal will not adversely affect the integrity of the site (SNH, 

2017a). 

It is the responsibility of the competent authority to carry out the HRA based on robust, 

scientific information provided by the project developer about the proposed project. It is not 

the role of the developer to make an assessment on whether or not the proposal will have an 

adverse effect on any associated Natura sites.  

 Terminology 

The terminology employed as part of the HRA process relates to likely significant effects (LSEs). 

Assessment of LSEs takes a precautionary approach and asks whether a project may have an 

effect, or have the possibility of having an effect, on a Natura site (SNH, 2017b). A project 

component is said to have an LSE on a designated site if “it cannot be excluded, on the basis of 

objective information, that it will have a significant effect on the site” (European Court of Justice 

C-127/02, 2004). The conservation objectives of the site provide the framework for considering 

the potential for LSEs.  

It should be noted that the terminology used as part of the ecological impact assessments in 

the EIAR chapters refers to significance based on a matrix system. It is important, when using 

these documents in conjunction with one another, to be aware that the term ‘significance’ has 

different meaning in these two different contexts. In this HRA Pre-Screening report, the use of 
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the word ‘significant’ in relation to impact assessments is not employed within the assessment 

to avoid confusion.  

 Objectives 
The objectives of this HRA Pre-Screening report are to summarise: 

• The proposed development details; 

• The Natura 2000 sites being considered with reference to the Stornoway DWP 

development, along with these sites’ qualifying interests and conservation objectives; 

• Details on the qualifying interests for each of the scoped-in Natura sites. 

This information will aid the competent authority in carrying out an HRA. This HRA Pre-

Screening Report provides a reference as to where the relevant information required to 

complete the HRA is located within the EIAR, and as such should be read in conjunction with 

the EIAR and not as a stand-alone document. An indication of whether LSEs are expected is 

given for each designated site, but it is ultimately up to the competent authority carrying out 

the HRA to ascertain whether LSEs are present, and therefore whether an AA is needed for 

each designated site. 

2 Project Summary 
The formation of the new DWP is approximately 1.1km south of Stornoway and within Glumaig 

Harbour, northwest of Arnish Point on the northeast coast of the Isle of Lewis (Grid Reference: 

NB 42542 30639). The main features of the DWP, which would facilitate deep water berthing 

vessels, are associated with level platforms, an access road to connect the DWP with the 

existing Arnish Road and a link to the Arnish Point Industrial Estate (via the coast). Works would 

involve the extraction of rock, reclamation of land, formation of the new level platform, 

dressing and landscaping or rock cuttings, embankments, and placement of rock armour. This 

would adjoin the simultaneous construction, in marine waters, of a deep-water berth, freight 

ferry berth, finger pier, linkspan and related Port and storage areas. The objective of the DWP 

and its associated features are to facilitate sustainable economic growth, serving a number of 

growing sectors in the Outer Hebrides and the Western Isles. The development consists of the 

other, following components: 

• Dredging the seabed of Glumaig Harbour in the Stornoway Harbour Area to allow 

berthing of deeper hulled vessels; 

• Proposed culvert over the Allt Poll A’ Choire watercourse; 

• Link road from the DWP to the existing Arnish Industrial Estate; 

• Access road from Arnish Road to DWP; and  

• Utility and Services Infrastructure.  

Further details on the individual components of the project can be found in the EIAR Chapter 

2: Project Description. 
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3 Designated Sites 
The designated sites which have designated features relevant to the Stornoway DWP 

development are shown in Table 3.1. The sites, or species within the sites, are scoped in or out 

depending on the level of ecological connectivity to the proposed works. A reduced list of 

designated sites and features is then taken forward for further assessment. Explanations for 

why certain sites or qualifying features are excluded is laid out in Section 3.1.  

Only Special Areas of Conservation (SACs) and Special Protections Areas (SPAs) are considered, 

as together, they make up the Natura 2000 Network.  

Table 3.1: Designated Sites Relevant to the Proposed Stornoway DWP development 

Site Distance and 

Direction 

Qualifying Feature(s) Included in Further 

Assessment? 

Inner 

Hebrides & 

The Minches 

cSAC 

2km 

by sea SE 

Harbour porpoise (Phocoena phocoena) IN 

Lewis 

Peatlands 

SPA 

5km W Black-throated diver (Gavia arctica), breeding  

Red-throated diver (Gavia stellata), breeding  

Golden eagle (Aquila chrysaetos), breeding 

Golden plover (Pluvialis apricaria), breeding  

Greenshank (Tringa nebularia), breeding  

Merlin (Falco columbarius, breeding  

Dunlin (Calidris alpine schinzii), breeding  

 

OUT) – there is a 

lack of suitable 

nesting habitat 

within the 

construction area of 

the proposed 

development 

 

 

Lewis 

Peatlands 

SAC 

5km W Blanket bog 

Wet heathland 

Otter (Lutra lutra) 

IN – otter home 

ranges overlap with 

the proposed 

development so 

there is a degree of 

connectivity 

Ness and 

Barvas, Lewis 

SPA 

20km NW Corncrake (Crex crex), breeding OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

Langavat 

SAC 

22km SW 

(107km by sea) 

Atlantic salmon (Salmo salar) OUT – it is unlikely 

migration of smolt 

and salmon will 

migrate from this 

site past the 

proposed 

development. 

Traigh na 

Berie SAC 

31km W Coast OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 
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Shiant Isles 

SPA 

34km by sea S Fulmar (Fulmarus glacialis), breeding 

Guillemot (Uria aalge), breeding 

Kittiwake (Rissa tridactyla), breeding 

Greenland barnacle goose (Branta leucopsis), non-

breeding 

OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

North Harris 

Mountains 

SPA 

35km SW Golden eagle (Aquila chrysaetos), breeding OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

North Uist 

Machair and 

Islands SPA 

65km by sea 

SW 

Corncrake (Crex crex), breeding 

Dunlin (Calidris alpina schinzii), breeding 

Oystercatcher (Haematopus ostralegus), breeding 

Greenland barnacle goose (Branta leucopsis), non-

breeding 

OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

Ascrib, Isay, 

& Dunvegan 

SAC 

66km by sea S Common seal (Phoca vitulina) OUT – the distance 

between the 

construction area 

and designated site 

is out with the 

known range of 

common seal. 

Flannan Isles 

SPA 

67km by sea 

WNW 

Fulmar (Fulmarus glacialis), breeding 

Guillemot (Uria aalge), breeding 

Kittiwake (Rissa tridactyla), breeding 

Leach’s petrel (Oceanodroma leucorhoa), breeding 

Puffin (Fratercula arctica), breeding 

Razorbill (Alca torda), breeding 

Seabird assemblage, breeding 

OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

Handa SPA 69km NE Fulmar (Fulmarus glacialis), breeding 

Guillemot (Uria aalge), breeding 

Kittiwake (Rissa tridactyla), breeding 

Great skua (Stercorarius skua), breeding 

Razorbill (Alca torda), breeding 

Seabird assemblage, breeding 

OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

Cape Wrath 

SPA 

87km NE Fulmar (Fulmarus glacialis), breeding 

Guillemot (Uria aalge), breeding 

Kittiwake (Rissa tridactyla), breeding 

Puffin (Fratercula arctica), breeding 

Razorbill (Alca torda), breeding 

Seabird assemblage, breeding 

OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

Monach 

Islands 

SAC/SPA 

101km by sea 

SW 

Grey seal (Halichoerus grypus) 

Dune grassland 

Machair 

Shifting dunes with marram 

Greenland barnacle goose (Branta leucopsis), non-

breeding (SPA only) 

Little tern (Sternula albinfrons), breeding (SPA only) 

OUT – the distance 

between the 

construction area is 

within the known 

range of grey seal, 

however, no grey 

seal haul out sites 

are located close to 
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the construction 

area.  Lack of 

connectivity with the 

other qualifying 

features. 

Loch Roag 

Lagoons SAC 

103 – 107km 

by sea WNW 

Lagoons OUT – there is a lack 

of connectivity 

between the 

designated site and 

construction area. 

North Rona 

SAC 

107km by sea 

NNE 

Grey seal (Halichoerus grypus)  

Reefs 

Sea caves 

Vegetated sea cliffs 

OUT – the distance 

between the 

construction area is 

within the known 

range of grey seal, 

however, no grey 

seal haul out sites 

are located close to 

the construction 

area. Lack of 

connectivity with the 

other qualifying 

features. 

North Harris 

SAC 

112km by sea 

SW (35km 

direct) 

Atlantic salmon (Salmo salar) 

Acid peat-stained lakes and ponds 

Acidic scree 

Alpine and subalpine heaths 

OUT – it is unlikely 

migration of smolt 

and salmon will 

migrate from this 

site past the 

proposed 

development. 

Sound of 

Barra SAC 

132km by sea 

SW 

Common seal (Phoca vitulina) 

Reefs 

Subtidal sandbanks 

OUT – the distance 

between the 

construction area 

and designated site 

is out with the 

known range of 

common seal. Lack 

of connectivity with 

the other qualifying 

features. 

Treshnish 

Isles SAC 

190km by sea 

SSE 

Grey seal (Halichoerus grypus) 

Reefs 

OUT – the distance 

between the 

construction area is 

within the known 

range of grey seal, 

however, no grey 

seal haul out sites 

are located close to 

the construction 
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area. Lack of 

connectivity with the 

other qualifying 

features. 

South East 

Islay Skerries 

SAC 

282km by sea 

SE 

Common seal (Phoca vitulina) OUT – the distance 

between the 

construction area 

and designated site 

is out with the 

known range of 

common seal. 

 

 Reasons for Designated Sites or Species Exclusions 

 SACs and SPAs Designated for Ornithological Features 

There are 8 SACs and/or SPAs in Table 3.1 that are designated for various ornithological 

species. Each of these sites are located 5km or more away from the proposed construction 

area of Stornoway DWP. An initial ornithological survey was conducted in order to ascertain 

the avian species utilising the site. None of the avian qualifying feature species associated with 

the 8 SACs/SPAs were recorded as being present in the construction boundary during the 

ornithological survey (EnviroCentre, 2018), hence there is no potential for any direct effects to 

occur on these designated sites. As such, there is no potential for the proposed works to effect 

on the qualifying features that are associated with these SACs/SPAs. Thus, the 8 designated 

sites are not required to be considered further.  

 Langavat SAC 

The Langavat SAC is designated for the conservation of Atlantic salmon. This site meets the 

marine environment at Loch Ceann Hùlabhaig, on the west coast of Lewis. Taking a direct 

route, the site is approximately 22km by land but it is 107km by sea from the proposed 

development. It is therefore considered extremely unlikely that salmon migrating to or from 

the Langavat SAC will be present in the waters surrounding the proposed works. As such, no 

connectivity is anticipated between this site and in the vicinity of the construction of the 

Stornoway DWP. Thus, this site is not taken forward for assessment. 

 Traigh na Berie SAC 

The Traigh na Berie SAC is designated for its coastal features, namely ‘machair’, which refers 

to a fertile low-lying coastal, grassy plain. The site is designated for this feature as a result of 

negative pressures from invasive species, over-grazing and recreational disturbance. The SAC 

is approximately 31km west of the DWP construction area, on the opposite coastline of the 

Isle of Lewis. As such, the construction activities will not cause any further disturbance to this 

landscape and the SAC need not be considered for further assessment.  

 Ascrib, Isay & Dunvegan SAC 

The Ascrib Isay & Dunvegan SAC is designated due to its importance to the UK common seal 

(Phoca vitulina) population. The complex of skerries, islets, undisturbed mainland shores and 
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offshore islands in north-west Skye consistently support a breeding colony of the common 

seal and represents one of the larger discrete colonies in the UK, holding around 2% of the UK 

population (JNCC, 2018). While the site supports a significant presence of common seals, given 

the relatively short foraging distances of this species (typically 50km) (SCOS, 2017), it is 

considered unlikely that common seals from the Ascrib, Isay & Dunvegan SAC will be in the 

vicinity of the proposed working areas. Therefore, there is no potential for negative effects on 

this site or its qualifying features resulting from the Stornoway DWP development, and no 

further consideration of the  Ascrib, Islay & Dunvegan SAC is necessary. 

 Monach Islands SAC/SPA  

The Monach Islands SAC is designated for grey seal (Halichoerus grypus) breeding colonies, as 

well as for terrestrial features including grasslands, machair and dune systems. The islands are 

also designated as a SPA for non-breeding Greenland barnacle goose and breeding little tern. 

The islands are located 101km by sea, south west of the DWP development and thus, there is 

no potential for direct effects on the SAC/SPA and its terrestrial qualifying features. Tracking 

of individual grey seals, has shown that foraging most likely occurs within 100km of the haul 

out site, although this is often offshore (SCOS, 2018). Although the distance between the DWP 

construction boundaries and the designated site is at the greatest estimated foraging distance 

of grey seals, no designated grey seal haul outs are located within 25km by sea from the 

proposed development. As mentioned in Section 7.4.2.3 of Chapter 7: Marine Mammals in the 

EIAR, it is unlikely that grey seals will be present in the immediate vicinity of the proposed 

development based on the aforementioned reasons. Thus, this site is not considered for further 

assessment.  

 Loch Roag Lagoons SAC 

The Loch Roag Lagoons SAC is designated for its coastal features, namely lagoons. The SAC is 

approximately 103km west northwest of the DWP construction area, on the opposite coastline 

of the Isle of Lewis. As such, the construction activities will not have any direct effects and the 

SAC need not be considered for further assessment.  

 North Rona SAC 

The North Rona SAC is designated for its breeding grey seal colony, as well as for the presence 

of reefs, sea caves and vegetated sea cliffs. North Rona is located approximately 107km north 

northeast from the DWP construction area by sea and as such, has no potential for direct 

effects on the designation or its reef, sea cave and sea cliff qualifying features. The area 

proposed for the construction of the DWP is out with the estimated extent of the foraging 

range of grey seals but does not preclude them being present. However, as mentioned in 

Section 7.4.2.3 of Chapter 7: Marine Mammals in the EIAR, it is unlikely that grey seals will be 

present in the immediate vicinity of the proposed development based on the aforementioned 

reasons. Thus, this site is not considered for further assessment.  

 Treshnish Isles SAC 

The Treshnish Isles SAC is designated primarily due to its importance to breeding grey seals, 

but also due to the presence of reefs. Grey seals have previously been identified as having 

movement pattern ranges of up to ~100 – 300km within the UK (Jones & Russell, 2016; SCOS, 

2018), and the proposed DWP development sits within this range. However, as detailed in the 
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EIAR, Chapter 7: Marine Mammals, Section 7.4.2.3, grey seals are only rarely present in the 

waters surrounding the proposed works. No connectivity exists between the DWP 

development and the site’s reef features, due to the distance between these areas. As such, no 

negative effects on this site, or its qualifying features are expected, and it is not taken forward 

for assessment. 

 South East Islay Skerries SAC 

The South East Islay Skerries SAC is designated due to its support of a nationally important 

common seal population.  The uninhabited skerries and islands of the SAC are extensively used 

as pupping, moulting, and haul-out sites by this species (JNCC, 2018). However, the site is 

located 282km from the proposed works, and hence is out with the relatively short foraging 

range of common seals. Therefore, no ecological connectivity exists between the DWP and the 

South East Islay Skerries SAC, and no further consideration of this site is required. 

  Lewis Peatlands SAC/SPA 

Lewis Peatlands SPA comprises an extensive area of deep blanket bog, interspersed with bog 

pool complexes and freshwater lochs. The Lewis Peatlands support populations of Annex 1 

species which are of European importance. These include red-throated diver (Gavia stellate); 

black-throated diver (Gavia arctica); golden eagle (Aquila chrysaetos); merlin (Falco 

columbarius); golden plover (Pluvialis apricaria) and dunlin (Calidris alpina schinzii). Lewis 

Peatlands SPA further qualifies by regularly supporting a population of the migratory species, 

greenshank (Tringa nebularia). Through publicly available data from NBN Atlas and Wetland 

Bird Surveys (British Ornithological Trust), none of the qualifying features of the SPA were 

identified within the construction area, and within a ~5km radius from the development, 

extremely low occurrences of each species were recorded. As such, no direct or in direct effect 

on the Loch Lewis Peatlands SPA will occur due to the distances from the construction activities 

to the designated features.  

Although over 8km to the north east from the construction boundary of the Stornoway DWP, 

the Lewis Peatlands SPA also encompasses the Lewis Peatlands SAC. The SAC is designated 

for the qualifying interests of blanket bog and associated habitats, wet heathland and otter 

(Lutra lutra). Home ranges of otters can vary significantly, extending up to 40km in the riverine 

environment, while in the coastal environment ranges are reduced to between 2-10km 

(Chanin, 2003a). As such, there is the potential for connectivity between the Stornoway DWP 

and the Lewis Peatlands SAC due to the home ranges of otter. Thus, this site is taken forward 

for assessment in Section 3.2.  

 Designated Site Information 
The Conservation Objectives of each of the designated sites taken forward is provided under 

each designated site section. Information on where the assessment for the qualifying features 

or species for each site is then provided.  

 Inner Hebrides & The Minches SAC 

The conservation objectives for the Inner Hebrides & The Minches SAC are shown in Table 3.2 

and the qualifying features are shown in Table 3.3.  
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A degree of connectivity has been identified between the Inner Hebrides & The Minches SAC and the 

proposed works due to the highly mobile nature of the site's qualifying feature of harbour 

porpoise.  This, combined with the techniques likely to be utilised during the construction of the 

Stornoway DWP, means that there is the potential for the works to have a LSE on the site. Therefore, it 

is likely an AA will be required.  

Table 3.2 Inner Hebrides & The Minches SAC Conservation Objectives 

Conservation Objective of the Designated Site Section of the supporting 

document to inform the 

assessment 

Overarching Conservation Objective: 

To ensure that the habitat of the qualifying species, or 

disturbance to the qualifying species, does not significantly 

deteriorate the condition of the site. The site must maintain an 

appropriate condition to achieve favourable conservation status.  

Section 7.4.1 of Chapter 7: Marine 

Mammals 

 

Section 7.4.2 of Chapter 7: Marine 

Mammals 

Further Conservation Objective: 

To ensure for the qualifying species that the following are 

maintained in the long term: 

• No significant disturbance that can contribute to a 

decline in the ability of the qualifying feature’s ability 

to survive 

• High density of species across the site 

• Population of the species as a viable component of the 

site  

• Distribution of the species within site 

• Distribution and extent of habitats supporting the 

species 

• Structure, function and supporting processes of 

habitats supporting the species 

Section 7.5.1 of Chapter 7: Marine 

Mammals 

 

Section 7.5.2 of Chapter 7: Marine 

Mammals  

 

In Addition:  

Chapter 14: Water Environment, 

Soils and Coastal Processes 

Chapter 11: Underwater Noise 

 

Table 3.3 Inner Hebrides & The Minches SAC Qualifying Feature 

Qualifying Feature Summary of Assessment 

Harbour porpoise 

(Phocoena phocoena) 

In the absence of mitigation procedures, there is potential to cause moderate 

disturbance and possible injury to harbour porpoises designated under the 

SAC. 

 

Harbour porpoise may be impacted by underwater noise emissions 

associated with impact piling, relating to possible impacts on hearing such as 

temporary threshold shifts (TTS) and permanent threshold shifts (PTS). In 

extreme cases, masking and/or habitat avoidance and injury to, or death of 

individuals, may occur. Such impacts may increase or decrease in magnitude 

depending upon pile size and subsequent underwater noise emissions. 

 

Pollutants released into the water as a result of the release of hydraulic oils 

or fluids from vessels and the spillage of onshore fluids and/or chemicals can 

have negative, direct or indirect, implications on harbour porpoise. In the 

unlikely event of a pollution event, the scale of the event is likely to be too 

small and outwith the area to affect the designated site. 
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Increased vessel numbers travelling to and from the DWP during both 

construction and operation may increase ambient underwater noise and 

increase the risk of ship strikes. It is unlikely however that vessel numbers will 

be significantly increased above current vessel traffic densities experienced in 

the area.  

 

The disposal ground for dredge material is situated within the designated site. 

There is a risk of injury to harbour porpoise during disposal itself as a result 

of falling material. Such impacts are unlikely but could have impounding 

effects on harbour porpoise. 

 

LSE cannot be ruled out for underwater noise emissions relating to piling 

activities, nor for injury during disposal as a result of the frequency of this 

activity. However, LSE are unlikely when taking into consideration the 

likelihood of exposure to new pollution indices and marine vessel traffic 

movements. In the absence of mitigation procedures, there is the potential to 

cause moderate disturbance and possible injury to the harbour porpoises 

designated under the SAC. 

 

 Lewis Peatlands SAC 

The conservation objectives for the Lewis Peatlands SAC are shown in Table 3.4 and the 

qualifying features are shown in Table 3.5.  

A degree of connectivity has been identified between the Lewis Peatlands SAC and the proposed works 

due to the highly mobile nature of the site's qualifying feature of otter.  This, combined with the 

techniques likely to be utilised during the construction of the Stornoway DWP, means that there is the 

potential for the works to have a LSE on the site. Therefore, it is likely an AA will be required.  

Table 3.4 Lewis Peatlands SAC Conservation Objectives 

Conservation Objective of the Designated Site Section of the supporting 

document to inform the 

assessment 

Overarching Conservation Objective: 

To avoid deterioration of the qualifying habitats thus ensuring 

that the integrity of the site is maintained and the site makes an 

appropriate contribution to achieving favourable conservation 

status for each of the qualifying feature; and 

To avoid deterioration of the habitats of the qualifying species 

(listed above) or significant disturbance to the qualifying species, 

thus ensuring that the integrity of the site is maintained and the 

site makes an appropriate contribution to achieving favourable 

conservation status for each of the qualifying features. 

Section 10.4.1 of Chapter 10: 

Terrestrial Ecology 

 

Section 10.4.6 of Chapter 10: 

Terrestrial Ecology 

Further Conservation Objective: 

To ensure for the qualifying species that the following are 

maintained in the long term: 

• Population of the species a viable component of the 

site; 

• Distribution of the species within site; 

Section 10.4.1 of Chapter 10: 

Terrestrial Ecology 

 

Section 10.4.6 of Chapter 10: 

Terrestrial Ecology 
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• Distribution and extent of habitats supporting the 

species; 

• Structure, function and supporting processes of 

habitats supporting the species; 

• No significant disturbance of the species; and  

• High density of species across the site. 

Section 10.5.1 of Chapter 10: 

Terrestrial Ecology 

 

Section 10.5.2 of Chapter 10: 

Terrestrial Ecology 

 

In Addition:  

Chapter 14: Water Environment, 

Soils and Coastal Processes 

Chapter 11: Underwater Noise 

 

Table 3.5 Lewis Peatlands SAC Qualifying Feature 

Qualifying Feature Summary of Assessment 

Otter (Lutra lutra) In the absence of mitigation procedures, there is potential to cause minor 

disturbance and possible injury to otter designated under the SAC. 

 

Otter may be impacted by underwater noise emissions associated with impact 

piling, relating to possible impacts on hearing such as temporary threshold 

shifts (TTS) and permanent threshold shifts (PTS). In extreme cases death of 

individuals, may occur. Such impacts may increase or decrease in magnitude 

depending upon pile size and subsequent underwater noise emissions. 

 

Pollutants released into the water as a result of the release of hydraulic oils 

or fluids from vessels and the spillage of onshore fluids and/or chemicals can 

have negative, direct or indirect, implications on otter. In the unlikely event of 

a pollution event, the scale of the event is will be too small and outwith the 

area to affect the designated site. 

 

Increased onshore and offshore plant movements and vehicles/vessels 

travelling to and from the DWP during both construction and operation may 

lead to increased disturbance of otter. It is unlikely however that vessel 

numbers will be significantly increased above current vessel traffic densities 

experienced in the area. Plant densities are likely to be increased within the 

construction boundary. 

 

It is possible that otters in the area will enter the construction site during 

periods when construction works are not ongoing.  In this event, otters may 

seek shelter in stored materials, such as pipes and rock stockpiles, 

excavations, or in items of plant or equipment.  This will result in an increased 

risk of injury or accidental mortality, if equipment or materials are moved 

while an otter is still in-situ. 

 

LSE cannot be ruled out for underwater noise emissions relating to piling 

activities. However, LSE are unlikely when taking into consideration the 

likelihood of exposure to new pollution indices and marine vessel traffic 

movements. Moreover, the increased levels of human activity, plant 

movements and other factors as detailed above, in the vicinity of construction 

make it extremely unlikely that an otter would enter an area where it is at risk 

of being injured through a direct interaction with site equipment while 
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construction works are ongoing. In the absence of mitigation procedures, 

there is the potential to cause minor disturbance and possible injury to the 

otter designated under the SAC. 

 

4 Cumulative & In-Combination Effects 
Cumulative and in-combination effects of the Stornoway DWP development were assessed as 

part of the EIA process, as detailed in Chapter 3: Methodology.  

Specifically, with regards to the HRA process, cumulative and in-combination effects were 

assessed for the following receptors: 

• Chapter 7: Marine Mammals;  

• Chapter 8: Fish Ecology; 

• Chapter 9: Benthic Ecology; and  

• Chapter 10: Terrestrial Ecology.   

No cumulative or in-combination effects were identified for any receptors relevant to the HRA 

process. 

5 Conclusion 
The EIAR did not predict any residual adverse impacts on any of the qualifying features of the 

designated sites assessed as part of this HRA Pre-Screening Report, and no cumulative or in-

combination effects are anticipated. Information from this report can be used by the 

competent authority, in conjunction with the relevant EIAR Chapters and Sections as identified 

in this report, to carry out the HRA and any necessary AAs. It will be up to the competent 

authority to ascertain whether the proposal will adversely affect the integrity of the designated 

sites to be considered.  
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7 Glossary  
Acronym Definition 

AA Appropriate Assessment 

DWP Deep Water Port 

EIAR Environmental Impact Assessment Report 

HRA Habitats Regulation Assessment 

JNCC Joint Nature Conservation Committee 

LSE Likely Significant Effects 

SAC Special Areas of Conservation 

SPA Special Protection Areas 
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1. Introduction 

A Deepwater Berth for Stornoway Harbour is planned at Cala Ghlumaig, Stornoway in the 
Outer Hebrides. A detailed description of the project and proposals for construction and 
operation are provided in the project Environmental Impact Assessment Report (EIAR) 
(EnviroCentre 2018) and the EIAR Addendum (Affric Ltd 2019). As part of the proposals, 
dredging will be undertaken at the site and the location of the dredge area in relation to 
Stornoway Harbour is indicated in Figure 1. 

This review summarises benthic ecological site characterisation information for the 
Stornoway Approach and focusses on the proposed Deepwater Berth dredge pocket. The 
review considers the site designations and likely benthic habitats/species within, and in the 
vicinity of, the dredge pocket and the ecological value/conservation importance of the 
habitats/species present.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location of dredge area within Cala Ghlumaig, Stornoway, Outer Hebrides. 
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1.1 Data sources 

A range of data sources were consulted to obtain ecological and sediment composition data 
for the dredge pocket and surrounding areas as follows: 

• Protected site information; 

• Results of project-specific geotechnical ground surveys (Causeway Geotech 2018); 

• Broadscale habitat maps from the HHOME (Highland, Hebridean and Orkney Marine 
Environment) GIS Project provided by Scottish Natural Heritage (SNH 2010); 

• Broadscale habitat map from EmodNET1; 

• Broadscale habitat map from ‘Maps NMPI’ Marine Scotland portal2; 

• SEPA Infaunal Quality Index data for Loch Erisort (used as a proxy for Water 
Framework Directive status assessment for Stornoway Harbour area), (SEPA 2015); 

• Underwater imagery of wreck in vicinity of the dredge pocket; 

• National Biodiversity Network (NBN) Atlas3. 

1.2 Sites of conservation importance in the vicinity of the dredge pocket 

The Deepwater Berth dredge pocket does not fall within any internationally protected sites 
(e.g. Special Protection Area (SPA), Special Area of Conservation (SAC), Marine Protected 
Area (MPA)).  

The Inner Hebrides and the Minches SAC boundary lies approximately 1.5 km to the east of 
the dredge pocket. The only feature of this SAC is harbour porpoise Phocoena phocoena. 

Approximately 0.6 km south east of Stornoway Harbour is the boundary of the North-East 
Lewis possible Marine Protected Area (pMPA) designated to protect Risso’s dolphin 
Grampus griseus, Raitt’s sandeel Ammodytes marinus and some geodiversity features 
associated with the Quaternary of Scotland and Marine Geomorphology of the Scottish Shelf 
Seabed.  

This review focusses on benthic ecology receptors and of those indicated above just Raitt’s 
sandeel utilises the seabed. The area of the North-East Lewis pMPA is extensive, extending 
from south of Stornoway to the Butt of Lewis to incorporate the full extent of a coastal 
sandeel ground and predicted sandeel habitat. As the dredge pocket is outside the pMPA it 
is not considered to be a predicted sandeel habitat. 

Although the Stornoway Harbour area is not within a protected site it can be considered to 
encompass, or be part of, the following Annex I habitats under the EC Habitats Directive 
(92/43/EEC). 

• 1130 Estuaries 

• 1160 Large shallow inlets and bays 

• 1170 Reef 

 

1 http://www.emodnet.eu/seabed-habitats 
2 https://marinescotland.atkinsgeospatial.com/nmpi/ 
3 https://nbnatlas.org/ 
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1.3 Sediment composition data 

Site-specific geotechnical surveys were conducted within, and in the immediate vicinity of, 
the dredge pocket (Figure 2). 

1.3.1 Sediment composition data 

Analysis of sediment collected in borehole samples collected during the geotechnical 
surveys indicated that stations within the dredge pocket were primarily characterised as 
‘sandy Gravel’ (ten stations, Figure 2), (Causeway Geotech 2018). The remainder of the 
stations within the dredge area were split into ‘gravelly Sand’ (five stations) and ‘Gravel’ (four 
stations). No ‘Clay’ substrate was recorded near the sediment surface within the dredge 
area. 

Outside the dredge pocket, sediment near the pocket boundary was generally ‘sandy Gravel’ 
(four stations) or ‘Gravel’ (one station) and further away and closer to the shore it was 
classified as ‘Clay’ (seven stations) (Figure 2), (Causeway Geotech 2018). 

 

 

Figure 2. Locations of core samples for geotechnical investigation indicating the sediment 
type recorded near the surface (data from Causeway Geotech 2018). 
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1.3.2 Sediment chemistry data 

For fifteen of the boreholes chemical concentrations were assessed against Cefas Chemical 
Guideline Action Level 1 (cAL1) and Action Level 2 (cAL2) concentrations (MMO 2015). 
Concentrations below cAL1 are of no concern, chemical levels between cAL1 and cAL2 
generally would indicate further consideration would be required for disposal at sea, while 
dredged material with chemical levels above cAL2 is generally considered unsuitable for sea 
disposal (MMO 2015).  

Across all coring stations only one station had a chemical concentration exceeding the cAL2 
concentration (BH22 for 2,2',3,4,4',5-hexachlorobiphenyl (PCB 138) at the top layer (0.50 m 
depth)), (Causeway Geotech 2018).  

The heavy metals with the most frequent exceedances of cAL1 were chromium and nickel 
with cAL1 exceeded at four sites (BH12, BH13, BH26, BH30) and (BH08, BH12, BH13, 
BH26), respectively. Copper exceeded cAL1 concentrations at one site (BH26), and mercury 
exceeded caL1 concentrations at two sites (BH22 and BH26). Arsenic, cadmium, lead and 
zinc did not exceed cAL1 at any of the sites.  

The greatest number of exceedances of cAL1 for PAHs were at borehole sites BH04, BH07, 
BH09, BH12, BH13, BH22 and BH26. For PCBs, sum of ICES 7 was below cAL1 at all 
stations apart from BH22 (which as indicated above exceeded the cAL2 concentration), 
(Causeway Geotech 2018). 

1.3.3 Benthic ecology data 

No site-specific ecological survey data are available for the dredge pocket, however, as 
indicated in Section 1.3.1 the composition of sediment in the dredge pocket is predominantly 
sandy Gravel / gravelly Sand.  

The HHOME (Highland, Hebridean and Orkney Marine Environment) GIS project used 
modelling techniques to refine available predictive habitat and biotope maps within the 
Moray, Orkney, North Coast, North West, Outer Hebrides and Small Isles & Mull Inshore 
Fisheries Group areas. It should be noted, however, that these habitat allocations are 
predictive and have not been ground-truthed via field surveys and therefore they should be 
interpreted with caution. A 2010 habitat map derived from HHOME data was provided for the 
Stornoway Harbour area by Scottish Natural Heritage (SNH 2010). 

Within and in the vicinity of the dredge pocket, HHOME GIS outputs indicated a sediment 
habitat characterised by Laminaria saccharina (indicated in mapping outputs as 
‘Lsac/infauna’), (Figure 3). If L. saccharina is present the most likely L. saccharina biotope 
for this area would be ‘Laminaria saccharina and red seaweeds on infralittoral sediments’ 
(SS.SMP.KSwSS.LsacR; EUNIS code: A5.521). The Joint Nature Conservation Committee 
(JNCC) description of this habitat indicates that it is composed of infralittoral mixed muddy 
substrate communities characterised by the kelp L. saccharina and mixed filamentous and 
foliose red algae can be present. In areas with reduced wave and/or tidal exposure the 
density of L. saccharina and the diversity of red algal species can be increased. Where the 
environment is stable a number of brown algal species may be present and a rich infauna 
can develop (Connor et al. 2004). Within this habitat no infaunal species are indicated to be 
Frequent or Abundant according to the Superabundant-Abundant-Common-Frequent-
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Occasional-Rare (SACFOR) scale (Hiscock 1996), but numerous species are described as 
being ‘Occasional’ (Connor et al. 2004). 

The biotope ‘Kelp and seaweed communities on sublittoral sediment’ (SS.SMp.KSwSS; 
EUNIS code: A5.52) is a Priority Marine Feature in Scottish Waters and ‘Laminaria 
saccharina and red seaweeds on infralittoral sediments’ is encompassed by this biotope. It is 
unclear if this habitat is present in all of the areas it is indicated to be in the predictive 
HHOME mapping (e.g. if it is present in the dredge pocket area) as the mapping has not 
been ground-truthed, and if it is present it is not clear how patchily distributed this habitat 
could be. In the HHOME mapping, it is indicated to be widespread throughout the Stornoway 
Harbour area and along the coast south of Stornoway and there is likely to be extensive 
coverage around Lewis and Harris.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. HHOME (Highland, Hebridean and Orkney Marine Environment) GIS project mapping 
outputs in the vicinity of the proposed dredge pocket (SNH 2010).  
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To the north east of the dredge pocket, and potentially with a very slight overlap with the 
dredge pocket, there is a rectangular area approximately 150 by 200 m classified in the 
HHOME GIS as ‘EcorEns/Lsac/Zos’. This is considered to be representative of a 
combination of the ‘Laminaria saccharina and red seaweeds on infralittoral sediments’ 
biotope described above and the biotope ‘Echinocardium cordatum and Ensis spp. in lower 
shore and shallow sublittoral slightly muddy fine sand’ (SS.SSA.IMuSa.EcorEns; EUNIS 
code: A5.241). The inclusion of ‘Zos’ in the habitat code for this area indicates the potential 
presence of Zostera marina represented by the biotope ‘Zostera marina/angustifolia beds on 
lower shore or infralittoral clean or muddy sand’ (SS.SMP.SSgr.Zmar; EUNIS code: 
A5.5331). 

The JNCC description for ‘Echinocardium cordatum and Ensis spp. in lower shore and 
shallow sublittoral slightly muddy fine sand’ indicates sheltered lower shore and shallow 
sublittoral sediments of sand or muddy fine sand in fully marine conditions which support 
populations of the urchin Echinocardium cordatum and the razor shell Ensis spp. Other 
notable taxa within this biotope include occasional individuals of the sand mason worm 
Lanice conchilega, the crabs Pagurus spp. and Liocarcinus spp. and the common starfish 
Asterias rubens. The precise nature of the infaunal community will be related to the nature of 
the substratum, in particular the quantity of silt/clay present and infaunal species may 
include the polychaetes Spiophanes bombyx, Magelona mirabilis, Nephtys cirrosa and 
Chaetozone setosa and the amphipod Bathyporeia spp. (Connor et al. 2004). 

Zostera beds are Priority Marine Features in Scottish waters. In terms of the biotope ‘Zostera 
marina/angustifolia beds on lower shore or infralittoral clean or muddy sand’ 
(SS.SMP.SSgr.Zmar; EUNIS code: A5.5331)’ indicated in the HHOME mapping its presence 
cannot be confirmed based on the age of the mapping (conducted in 2010) and the fact that 
the mapping is predictive with no ground-truthing. If it is present, no information is available 
in terms of potential density or extent of Zostera spp. within this area. 

Predictive habitat mapping available from EmodNET for 20164 is broadly compatible with 
these data with a large area of ‘Infralittoral mixed sediments’ (EUNIS A5.43) indicated within 
the dredge pocket area, and within the northern section of the dredge pocket area  
‘infralittoral fine sand’ (EUNIS A5.23) or ‘infralittoral muddy sand’ (EUNIS A5.24) is indicated 
to be present. Outside the dredge pocket, habitat is predicted to be predominantly ‘Atlantic 
and mediterranean low energy infralittoral rock’ (EUNIS A3.3)’. As indicated in Section 1.3.1 
boreholing for the geotechnical survey indicated clay within these areas, consequently it is 
considered that substrate to the west of and south of the dredge pocket is likely to be 
predominantly hard substrate consisting of clay and rock habitat. This is also consistent with 
the mapping outputs available on the ‘Maps NMPI’ Marine Scotland portal. 

Approximately 500 m to the east of the dredge pocket the HHOME mapping indicates 
potential areas of maerl forming a mosaic with the ‘Echinocardium cordatum and Ensis spp. 
in lower shore and shallow sublittoral slightly muddy fine sand’ biotope. Northern sheltered, 
stable, fully saline maerl beds in the UK do not appear to contain Lithothamnion corallioides 
and are characterised by Phymatolithon calcareum in gravels and sands. 

Maerl beds (SS.SMp.Mrl; EUNIS code: A5.51) are a Priority Marine Feature in Scottish 
Waters. As indicated above the presence of this habitat east of the dredge pocket cannot be 

 

4 The 2019 EmodNET mapping was referred to but had less detail than the mapping conducted in 
2016. 
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confirmed due to the age of the mapping data (collated in 2010) and the absence of ground-
truthing of the predictive mapping. 

A wreck is present a short distance to the west of the dredge pocket (Affric Ltd, pers. comm.; 
Figure 3). Photographs of the wreck indicate a variety of species present including plumose 
anemone Metridium senile, dead man’s fingers Alcyonium digitatum, hydroids, sea squirts, 
common starfish A. rubens and red algae (Affric Ltd, pers. comm.; Figure 4). It is anticipated 
that similar species would be characteristic of the rocky habitats in the vicinity of the wreck. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Figure 3. Indication of location of wreck relative to dredge pocket area (brown shading), (Affric 
Ltd, pers. comm.). 
 

 

 

 

 

 

 

 

Figure 4. Photographs of local wreck west of the dredge area indicating a range of epifauna 
(Affric Ltd, pers. comm.). 

Location of wreck 
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1.3.4 Water Framework Directive sampling data 

No Water Framework Directive (WFD) sampling has been conducted in Stornoway Harbour, 
however, previous data for invertebrate assemblages are available from WFD classification 
surveys conducted in 2015 in Loch Erisort approximately 10 km south of Stornoway 
Harbour. For WFD assessment purposes SEPA considers Loch Erisort to have a similar 
typography to Stornoway Harbour and utilises the WFD outputs for Loch Erisort as a proxy 
for assessment for the Stornoway Harbour area (SEPA, pers. comm.).  

The WFD status for Loch Erisort (water body ID: 200184) in 2015 was High (SEPA, 2015). A 
total of 102 taxa were identified in total during WFD sampling with a total number of 713 
individuals recorded. The number of taxa per station ranged from 15 to 61 (n=5), with a 
mean of 34.8 taxa. The total number of individuals recorded at each site ranged from 44 to 
279 with a mean of 144.2 and the most abundant species recorded across stations was the 
brittle star Amphiura filiformis with 123 individuals recorded. Mysella bidentata and Melinna 
palmata were two species recorded in high numbers relative to other species (SEPA 2015).  

1.3.5 Other notable habitats/species 

No non-native species or UK Biodiversity Action Plan (BAP) species (as relevant at the time 
of sampling) were recorded during the 2015 WFD sampling at Loch Erisort. 

The National Biodiversity Network (NBN) Atlas indicates records for some crustacean 
species in and around Stornoway Harbour. The only one which is a Priority Marine Feature 
in Scottish waters is European spiny lobster Palinurus elephas, however, there is only one 
record for this species on the NBN Gateway within Stornoway Harbour area which was 
recorded in 1930. 

The West Coast sandeel fishery is present within inshore grounds and within the North East 
Lewis pMPA. Sandeels are Priority Marine Features, however, as indicated above in 
Section 1.2 the pMPA is outside the Stornoway Harbour area.  

2. Conservation value of habitats/species 

Table 2 below summarises the level of importance of sites, benthic habitats and species 
which are present within and around the area of the dredge pocket following the criteria 
indicated in Appendix 1. 
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Table 1.  Level of importance for sites, benthic habitats and species within and around the dredge area. 

Receptor Location Level of importance Reasoning 

Protected Sites 

North East Lewis pMPA 

North East Lewis 

(boundary just under 1 km 

south east of proposed 

dredge pocket) 

National (Scotland)  

The pMPA is the only known area within Scottish seas that 

record high number of Risso’s dolphin Grampus griseus year 

on year. The pMPA also encompasses a former sandeel 

fishery supporting a component of a larger and patchy 

population of Raitt's sand eel Ammodytes marinus 

Inner Hebrides and the 

Minches SAC 

North East Lewis 

(boundary approximately 

1.6 km south east of 

proposed dredge pocket) 

International 
The only feature of this site is harbour porpoise Phocoena 

phocoena 

Habitats 

‘Estuaries’ feature 

(EU Code 1130) 
Stornoway Harbour Area International Annex I Habitat under the EC Habitats Directive  

‘Large shallow inlets and 

bays’ feature  

(EU Code 1160) 

Stornoway Harbour Area International Annex I Habitat under the EC Habitats Directive  

‘Reefs’ feature  

(EU Code 1170) 
Stornoway Harbour Area International 

Annex I Habitat under the EC Habitats Directive. Reefs in the 

vicinity of the dredge pocket are expected to be animal and 

plant communities on rock or stable boulders and cobbles, as 

opposed to biogenic reefs 
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Receptor Location Level of importance Reasoning 

Kelp and seaweed 

communities on 

sublittoral sediment 

(encompasses 

‘Laminaria saccharina 

and red seaweeds on 

infralittoral sediments’ 

EUNIS code: A5.521) 

Potentially within and 

outside dredge pocket 
National (Scotland)  Priority Marine Feature in Scottish Waters 

Kelp beds (potentially 

present if high energy or 

moderate energy 

infralittoral rock habitats 

are present) 

Potentially in rocky areas 

outside the dredge pocket 
National (Scotland)  Priority Marine Feature in Scottish Waters 

Low or variable salinity 

habitats (encompasses 

‘low energy infralittoral 

rock habitat’ EUNIS 

code: A3.3) 

In rocky areas outside the 

dredge pocket 
National (Scotland)  Priority Marine Feature in Scottish Waters 

Infralittoral mixed 

sediments (EUNIS code: 

A5.43) 

Within and outside dredge 

pocket 
Local 

Habitat not listed under Annex I of the EC Habitats Directive. 

Only listed as a Priority Marine Feature in Scottish Waters if 

native oyster beds are present and there is no evidence to 

suggest this is the case at the proposed dredge location 

Maerl beds (EUNIS 

code: A5.51) 

Potentially approximately 

500 m east of the dredge 

area 

National (Scotland) Priority Marine Feature in Scottish Waters 
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Receptor Location Level of importance Reasoning 

Zostera beds (EUNIS 

code A5.5331) 

Potentially immediately 

west of the dredge area, 

with possible very slight 

overlap with dredge 

pocket (if present) 

National (Scotland) Priority Marine Feature in Scottish Waters 

Species 

Spiny lobster Palinurus 

elephas 
Stornoway harbour International 

Palinurus elephas is listed globally as vulnerable by the IUCN, 

protected under Annex III of the Bern convention and listed as 

a Priority Marine Feature in Scottish Waters. Only one record 

on the NNB Atlas for the Stornoway Harbour area, dating 

from 1930 

Raitt’s sandeel 

Ammodytes marinus 

North East Lewis (pMPA) 

(boundary just under 1 km 

south east of proposed 

dredge pocket) 

National (Scotland) 

Ammodytes marinus is a Priority Marine Feature in Scottish 

waters. The species forms part of the small west coast 

sandeel fishery which is restricted to inshore grounds 
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3. Summary 

The only two protected sites identified within the vicinity of the dredge area were the Inner 
Hebrides and the Minches SAC (designated to protect harbour porpoise Phocoena 
phocoena) and the North East Lewis pMPA (to protect Risso’s dolphin Grampus griseus  
and Raitt's sand eel Ammodytes marinus). Of these protected features, only Raitt's sand eel 
which is a Priority Marine Feature in Scottish Waters utilises the seabed directly (with 
benthic habitats/species the key consideration of this data review), however, the dredge area 
is outside the North East Lewis pMPA site and it is therefore not considered to be predicted 
sandeel habitat. 
 
Site-specific borehole drilling to inform geotechnical assessments for the project has 
indicated that the dredge pocket primarily consists of ‘sandy Gravel’ substrate along with 
‘gravelly Sand’. Nearer shore to the south and west of the dredge pocket there was more 
‘Clay’ substrate based on the borehole sample analysis and harder rocky substrates are 
expected to be present based on predictive EmodNet mapping outputs. Cefas cAL2 
concentrations were only exceeded for one chemical at one station, and the heavy metals 
most frequently exceeding cAL1 were chromium and nickel. 

HHOME (Highland, Hebridean and Orkney Marine Environment) GIS project outputs 
indicated the potential presence of ‘Laminaria saccharina and red seaweeds on infralittoral 
sediments’ (SS.SMP.KSwSS.LsacR; EUNIS Code: A5.521) habitat within the dredge pocket 
which is a Priority Marine Feature in Scottish Waters. To the north east of the dredge pocket, 
and potentially with a very slight overlap with the dredge pocket, there was a rectangular 
area indicated to be potentially representative of a combination of the ‘Laminaria saccharina 
and red seaweeds on infralittoral sediments’ biotope, the ‘Echinocardium cordatum and 
Ensis spp. in lower shore and shallow sublittoral slightly muddy fine sand’ 
(SS.SSA.IMuSa.EcorEns; EUNIS A5.241) biotope and the biotope ‘Zostera 
marina/angustifolia beds on lower shore or infralittoral clean or muddy sand’ 
(SS.SMP.SSgr.Zmar; EUNIS A5.5331). Z. marina beds are a Priority Marine Feature. 

The HHOME mapping also indicates that maerl beds could potentially be present 
approximately 500 m to the east of the dredge pocket (SS.SMp.Mrl; EUNIS code: A5.51) 
which are a Priority Marine Feature in Scottish Waters. 

It should be noted, however, that the HHOME mapping outputs are predictive and not based 
on field survey. In addition, the mapping was conducted in 2010 and habitat within and in the 
vicinity of the dredge pocket may have changed over the last nine years. Consequently, the 
mapping information provided should be interpreted with caution and the presence of these 
habitats cannot be confirmed in the absence of ground-truthing data. 
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Appendix 1: Broad criteria for assignment of important levels for sites, habitats and species. 

Level of 

importance 
Sites Habitats Species 

International Designated, candidate or proposed 

SAC, SPAs and Ramsar sites; 

UNESCO (Ecological) World 

Heritage Sites; UNESCO Biosphere 

Reserves, Biogenic Reserves. 

A viable area of habitat included in Annex I of 

the EC Habitats Directive; a habitat area that is 

critical for a part of the life cycle of an 

internationally important species. 

A European Protected Species; an IUCN Red 

Data Book species that is globally 

Vulnerable, Endangered or Critically 

Endangered. 

National 

(UK) 

SSSI/Areas of Scientific Interest 

(ASSSI); National Nature Reserves 

(NNR): Nature Conservation Review 

Sites; Marine Conservation Zones 

(MCZ) (UK offshore). 

A viable area of priority habitat listed in the UK 

Biodiversity Action Plan (UKBAP); an area of 

habitat fulfilling the criteria for designation as 

an SSSI/ASSI or MCZ; a habitat area that is 

critical for a part of the life cycle of a nationally 

important species. 

An IUCN Red Data Book species that is 

Vulnerable, Endangered or Critically 

Endangered in the UK; a species that is Rare 

in the UK; a priority species in the UKBAP; a 

Schedule 5 (animal) or Schedule 8 (plant) 

species included in the Wildlife and 

Countryside Act 1981. 

National 

(Scotland) 

National Parks, MPA, Marine 

Consultation Areas 

Habitats of principal importance for biodiversity 

in Scotland (Priority Marine Features) 

Species of principle importance for 

biodiversity in Scotland; species listed on the 

Scottish Biodiversity List (Priority Marine 

Features) 

Local Not applicable No designation but potentially locally abundant 

habitat. 

No designation but potentially locally 

abundant species. 
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1. INTRODUCTION 
 

1.1. Overview 

Stornoway Port Authority (SPA) commissioned Ocean Ecology Limited (OEL) to conduct a benthic ecology survey 

to inform the drafting of an Environmental Impact Assessment Report (EIAR) for the Stornoway Deep Water Port 

development. The benthic survey involved the collection of high-resolution seabed imagery along nine transects 

using a Drop-Down Camera (DDC) system spanning the planned development and dredge areas. This imagery 

underwent detailed analysis to provide an understanding of the epibiotic communities present with specific regard 

to any Priority Marine Features (PMFs) or habitats of interest such as kelp or seagrass beds. This habitat 

assessment report presents the results of the benthic ecology survey and provides a detailed map of the survey 

area.  

1.2. Project Literature 

A desk-based review of the available benthic marine ecology data in the Glumaig Bay area was completed in 2019 

(APEM, 2019) which considered all available data and literature for the area alongside reviewing the site 

designations and the ecological value/conservation importance of the habitats/species likely to be present. This 

identified that several Priority Marine Features (PMF’s) may be present within, or near, the development and 

dredge areas including kelp communities, Zostera marina beds (eelgrass) and maerl beds. 

1.3. Priority Marine Features 

Scottish Natural Heritage (SNH) have identified a number of benthic habitats and marine species as PMFs 

(Saunders et al., 2011). Several of these important and sensitive habitats occur within the surrounding areas of 

Glumaig Bay and have the potential to occur within the survey area as identified by the HHOME (Highland, 

Hebridean and Orkney Marine Environment) GIS project outputs (APEM, 2019).  

1.3.1. Zostera Beds 

Seagrasses (also known as eelgrass) are marine flowering plants found in shallow coastal areas down to 10 m, 

often growing in dense beds or meadows. The plants can be annual or perennial and stabilise the sediment, 

creating productive habitats that provide shelter and food for a wide variety of plants and animals (including other 

species of conservation importance and commercially valued fish species), as well as being important for carbon 

sequestration. 

A Zostera ‘bed’ is generally classed as having plant densities that provide at least 5% cover (OSPAR, 2009). 

Typically, Zostera plant densities provide greater than 30% cover and in favourable conditions, extensive beds 

may form with up to 95% cover (Lancaster et al., 2014a, 2014b). A minimum area of 5 m x 5 m with at least 5% 

cover of seagrass is required to qualify as a seagrass bed. 

Zostera beds are usually found in sands and muds from the upper shore down to 10 m, in areas at least moderately 

sheltered from wave action such as sea lochs, inlets, bays, sounds, channels and lagoons. Z. marina is 

predominantly subtidal, whilst the narrow-leaved variant, Z. marina var. angustifolia, can occur in the shallow 

subtidal and intertidally on the mid to lower shore. 

1.3.2. Maerl Beds  

Maerl is a collective term for several species of red seaweed, with hard, chalky skeletons that grow as unattached 

rounded nodules or short, branched shapes on the seabed. As a result, maerl can form large beds, where layers 

of dead maerl build up with a thin layer of pink, living maerl on the top. These beds are a UK BAP habitat as they 

form an important habitat for many different types of marine life, which live amongst or are attached to the surface 
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of maerl, or burrow in the coarse gravel of dead maerl beneath the top living layer. Maerl beds can be of importance 

to sustainable fisheries, providing nursery grounds for commercial species of fish and shellfish.  

Due to the fragility of maerl, the beds are easily damaged and have probably declined substantially in some areas.  

Pressures on maerl beds include scallop dredging, bottom trawling, aquaculture and pollution. Maerl beds are very 

slow to develop and are unlikely to return if removed or lost. As such, they should be treated as a non-renewable 

resource. 

1.3.3. Kelp and Seaweed Communities on Sublittoral Sediment 

Shallow sublittoral sediments which support seaweed communities typically include the sugar kelp Saccharina 

latissima, the bootlace weed Chorda filum and various red and brown seaweeds, particularly filamentous types. A 

diverse range of fauna may be associated with these kelp and seaweed dominated habitats such as burrowing 

polychaete worms and bivalves, scavenging hermit crabs, crabs, starfish, fish and grazing top shells. 

These habitats are generally found in shallow water (max. 20 m depth), on a wide variety of substrates (muddy 

sands and gravels through to cobbles and boulders) and in various environmental conditions. The generally 

sheltered nature of these habitats enables seaweeds to grow on shells and small stones which lie on the sediment 

surface; some communities develop as loose-lying mats on the sediment surface. 
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2. METHODS 
 

2.1. Survey Progress 

All seabed imagery was obtained on 12th March 2020 across all five of the original transects (Figure 1) however it 

was not possible to acquire imagery at the very western end of the east to west transects due to water depth. Due 

to the availability of vessel time imagery was also collected along an additional four transects (Figure 2). Full 

sample logs are presented in Appendices I and II. 

 

Figure 1. Overview of the Stornoway Deep Water Port survey array. 
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Figure 2. Transects sampled during the Stornoway Deep Water Port benthic ecology survey 2020. 

 

2.2. Survey Vessel 

MV C-Fenna is a 26.48 m MCA Category 1 coded workboat / survey vessel, operated by Leask Marine based in 

Kirkwall, UK. The vessel was equipped with a Hemisphere V104s GPS compass system that provided an accurate 

offset position of the sampling equipment when deployed from the stern. This provided a GPS feed to a dedicated 

survey navigation computer, which was later used to produce an overlay on the seabed video footage. Seabed 

imagery was collected using OEL’s ROVTech subsea camera system providing 1080p High Definition (HD) video 

and 20 Megapixel (MP) still images, mounted in a hydrostatic freshwater housing and bespoke mounting frame. 

Two laser pointers separated by 10 cm were mounted in the frame and projected into the field of view for a measure 

of scale. 
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Plate 1 MCA Cat 1 coded survey vessel MV C-Fenna. 

 

2.3. Drop-Down Camera (DDC) Sampling 

All camera stations and transects were sampled in line with the Joint Nature Conservation Committee (JNCC) 

epibiota remote monitoring operational guidelines (Hitchin et al., 2015). Along each transect, images were taken 

every 10 – 20m over heterogeneous habitat types, at the interface between different habitats and PMFs, and of 

any notable features along the transects. All video footage was reviewed in situ by the lead marine ecologist. 

The camera system was deployed as follows: 

• Vessel approached target location and alerted deck personnel to prepare camera and umbilical. 

• Sea fastening on camera frame was released to allow deployment from the deck. 

• Umbilical released overboard with sufficient length paid out to cover water depth. 

• Camera raised and lowered into the water column to within 5 m of the seabed. 

• Ecologist switched on video recording and the camera lowered until gently landing on the seabed at which 

point a positional fix was taken.  

• The ecologist then waited for any suspended sediments in the field of view to disperse before taking an 

image and confirming with the skipper to move on. 

• The camera was then raised from the seabed and moved to obtain more images of the surrounding area 

or, when sampling transects, the camera was moved along the transect at approximately 1 - 2 knots. 

Where possible the seabed was maintained in view at all times.  

• Following the capture of the final image, the camera was lifted, video recording was stopped, and the 

camera was retrieved to the surface. 

• The winch operator then took tension on the winch cable and the ecologist ensured the camera umbilical 

was free for recovery. 
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• Once the camera was at the surface, the vessel was positioned to minimise pitch and roll (e.g. into 

wind/tide). 

• The vessel skipper then confirmed sea conditions were suitable for retrieval and the camera system was 

recovered aboard. 

• The camera frame was then lowered onto the deck and the tension released. 

 

2.4. Post-Survey Analysis and Reporting 

2.4.1. Seabed Imagery Analysis 

All seabed imagery analysis was undertaken in line with JNCC epibiota remote monitoring interpretation guidelines 

(Turner et al., 2016) and biotopes were assigned in line with the most recent JNCC guidance on assigning benthic 

biotopes (Parry, 2019).  

Each video tow was scanned initially by eye rapidly (at approximately 4 x normal speed) in order to identify the 

main habitats and segment the video tow into sections characterised by different habitats (Figure 3).   

 

Figure 3. Simplified illustration of method for segmenting seabed video tows based on changes in habitat. Adapted from 

Marine Recorder Briefing Note, JNCC. 

All images were analysed using the Bio-Image Indexing and Graphical Labelling Environment (BIIGLE). BIIGLE is 

a cloud-based image annotation platform which allows for increased accuracy, repeatability and improved quality 

assurance in the analysis of both video and stills data. Images are organised into projects and are made accessible 

to all users working on the project. All those working on the project can view annotations made by other uses to 

ensure consistency throughout. Project users can also be assigned specific roles, depending on the level of access 

required. Editors can create and modify annotations, annotation labels and image labels. However, they cannot 

delete annotation labels or image labels that were created by other users. A project admin has no restrictions and 

can create and modify annotations, annotation labels and image labels, including those of other users.  

BIIGLE can handle volumes with many thousands of images. The volume overview allows users to explore the 

images in an effective and efficient way by providing tools to navigate, filter, and sort images. This enables efficient 

checking of specific labels and querying of images e.g. by filenames. 

Label trees are then assigned to each project in BIIGLE. Only the labels of these label trees will be available when 

annotations or image labels are created in the project. A label tree is a collection of labels that may be flat or in a 

tree-like structure. Label trees can relate to taxonomy, habitat, or any other custom classification scheme. The 

label tree used during analysis had major headings for each PMF and broad scale habitat (BSH). Under each PMF 

Start of tow 

Habitat 1 

= Segment 1 

End of tow 

Habitat 2  

= Segment 2 

Habitat 3  

= Segment 3 

Habitat 4  

= Segment 4 

Video Tow  

>1 min   >1 min   >1 min   >1 min   
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type, labels could also be assigned for specific categories required to determine whether the PMF was present. 

The full label tree used in the project is set out in Appendix IV. 

Analysis of still images was undertaken in two stages. The first stage, “Tier 1”, consisted of labels that referred to 

the whole image, providing appropriate metadata for the image. The second stage, “Tier 2”, was used to assign 

labels such as the presence or percentage cover of taxa by drawing points or polygons. 

2.4.2. Tier 1 Analysis 

The first stage, “Tier 1”, consisted of assigning labels that referred to the whole image. This included labels such 

as image quality, PMF presence, and EUNIS habitat1. Determination of sediment type, such as coarse, mixed, 

sand etc. was facilitated using the adapted Folk sediment trigon (Long, 2006) incorporated into a sediment category 

correlation table. Percentage gravel (defined as boulders, cobbles, shells, granules, dead/live maerl), sand and 

mud were used to determine and assign EUNIS broad scale habitats.  

2.4.3. Tier 2 Analysis 

The second stage, “Tier 2”, was used to assign percentage cover or presence of taxa or features that relate to 

each PMF. This will be achieved by drawing polygons and points around instances of each PMF that is present 

within the image.   

2.5. Habitat Mapping 

Mapping of PMFs and habitats present in the survey area was undertaken in ESRI ArcPro. This involved plotting 

the BIIGLE outputs on the available bathymetric data to identify habitat boundaries. Confidence scores were also 

assigned to all polygons to give an indication of their accuracy. Values ranged from 1 (no distinct boundaries) to 2 

(areas were small, with more distinct boundaries in the imagery, or corresponded with additional sediment data 

derived from boreholes collected across the survey area (Causeway Geotech, 2018). Lower scores were assigned 

to areas where the boundaries were not obvious. In these cases, polygons were drawn based upon expert 

judgement, given the information available. 

  

 
1 https://eunis.eea.europa.eu/habitats-code-browser.jsp?expand=A,A1,A2,A3,A4,A5#level_A5 
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3. RESULTS 

 

A total of nine transects were sampled across the survey area using a drop-down camera which resulted in 351 

minutes of video footage and 544 corresponding stills. Full details of the analysis of the imagery can be found in 

Appendices V and VI. 

 

3.1. EUNIS Habitats 

Several EUNIS habitats were observed during the survey (Plate 2 and Figure 4). The most frequently observed 

were ‘A5.43 - Infralittoral mixed sediments’, primarily in the northern part of the survey area, and ‘A5.33 - Infralittoral 

sandy mud’ (possibly ‘A5.24 - Infralittoral muddy sand’) in the southern areas. Patches of ‘A5.13 - Infralittoral 

coarse sediment’ and ‘A3.24 - Faunal communities on moderate energy infralittoral rock’ were also observed, 

mainly in the northern areas of the survey area. 

 

Fauna were relatively sparse across the survey area. Brittlestars (Ophiura sp.) were occasionally observed on 

mixed sediment habitats, while mud habitats were characterised by the presence of burrows, burrowing anemones 

(likely Cerianthus lloydii), and occasional sea pens (Pennatulacea). Other taxa observed included the heart urchin 

(Brissopsis lyrifera), sand goby (Pomatoschistus minutus), and plumose anemones (Metridium sp.). 
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Plate 2. Example still images of EUNIS habitats observed in the survey area. A) A3.24 - Faunal communities on moderate 
energy infralittoral rock, B) A5.13 - Infralittoral coarse sediment, C) A5.33 - Infralittoral sandy mud (possibly A5.24 - Infralittoral 
muddy sand), D) A5.43 - Infralittoral mixed sediments, E) A5.33 - Infralittoral sandy mud (possibly A5.24 - Infralittoral muddy 
sand), and F) A5.43 - Infralittoral mixed sediments. Letters correspond to letters in Figure 4.
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Figure 4. EUNIS classifications assigned to still images and video along each of the transects sampled during the Stornoway Deep Water Port benthic survey 2020. Letters correspond to letters 
in Plate 2.
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Figure 5. Predicted EUNIS habitats/biotopes for the Stornoway Deep Water Port dredge area based on data from the 2020 benthic survey and previous borehole information.
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3.2. Priority Marine Features 

3.2.1. Kelp and Seaweed Communities 

Patches of kelp and seaweed communities, representative of the EUNIS biotopes ‘A5.52 - Kelp and seaweed 

communities on sublittoral sediment’ and ‘A5.521 - Laminaria saccharina and red seaweeds on infralittoral 

sediments’, were observed across the survey area (Figure 4 and Figure 6). Whilst relatively frequent across the 

survey area, most occurrences of these communities were discrete and consisted of small aggregations of kelp 

and/or membraneous red seaweed species. In many cases, the fonds of the kelp species present (L. saccharina 

and Laminaria digitate) appeared detached from the substrate. These areas were also rarely deemed to reach the 

5 m x 5 m extent threshold to classify as a biotope (Parry, 2019) which was factored into the development of the 

final habitat map presented in Figure 5. A notable area of 6,919 m2 was however mapped in the eastern region of 

the survey area close to the Seid Rocks channel marker.  

 

3.2.2. Maerl 

Very limited coverage of live maerl mixed with dead maerl gravel was observed in four still mages captured at the 

northern end of transect TRV3 (Plate 4, Figure 7). These occurrences were not deemed to be representative of 

the PMF maerl beds given their very limited extent.   

 

3.2.3. Zostera Beds 

There were no observations of Zostera beds across the survey area.
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Plate 3. Example still images of the PMF Kelp and Seaweed Communities on Sublittoral Sediment observed during the Stornoway Deep Water Port benthic survey 2020. Letters correspond to 
letters in Figure 6.
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Figure 6. Distribution of kelp and seaweed communities observed in still images and video along each of the transects sampled during the Stornoway Deep Water Port benthic survey 2020.
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Plate 4. Example still images of maerl and maerl gravel observed during the Stornoway Deep Water Port benthic survey 2020. 
Letters correspond to letters in Figure 7.
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Figure 7. Distribution of maerl and maerl gravel observed in still images and video along each of the transects sampled during the Stornoway Deep Water Port benthic survey 2020.
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4. DISSCUSSION 

 

Ocean Ecology Limited OEL was commissioned by the Stornoway Port Authority to undertake a benthic survey in 

March 2020 to assess for the presence of and map any PMFs across the proposed dredging area. This involved 

collection of seabed imagery along nine transects (four north to south and five east to west) spanning the proposed 

dredging area using a low visibility drop-down camera system fitted with a freshwater housing. Following data 

collection, all images were analysed using the BIIGLE annotation platform by experienced marine ecologists. This 

ensured the assessment of the imagery against the various PMFs was undertaken in an auditable and transparent 

manner that can easily be reviewed and validated by regulatory bodies (and others) if required.  

The survey area was mainly comprised of mixed sediments to the north, interspersed with patches of coarser 

sediment and rock, and muddy sediments to the south. Information obtained from the still images and video was 

used to produce a full coverage habitat map (Figure 5) of the survey area. Due to a lack of detailed bathymetric 

data, this was primarily undertaken by interpolating between the survey transects. As a result, some of the 

boundaries have been estimated. Habitat classifications were left at EUNIS level 4 due to the absence of 

macrobenthic information. 

The PMF “Kelp and Seaweed Communities on Sublittoral Sediment” was observed across the survey area. Most 

of these instances were patchy and consisted of small aggregations of kelp and/or membraneous red seaweed 

species and, as such, were not deemed to be fully representative of this community type. The finalised habitat map 

(Figure 5) gives a representative indication of the distribution of this PMF across the survey area. This highlights 

that whilst observed relatively frequently there was only one notable area present in the eastern region of the 

survey area close to the Seid Rocks channel marker. While some aggregations of kelp and seaweeds may have 

been missed between survey transects, it is deemed that the survey coverage was sufficient to ensure that any 

large significant patches of this PMF were detected. 

Maerl was observed in its live and dead form in the northern region of the survey area however these areas were 

deemed to be representative of the PMF “Maerl Beds” due to the very coverage and limited extent.  No evidence 

of seagrass beds was observed.  
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1 INTRODUCTION 

1.1 TERMS OF REFERENCE 

Tracks Ecology was commissioned by Affric Limited to undertake an update extended Phase 
I habitat survey on the site of the proposed Stornoway Deep Water Port located 1.5km south 
of Stornoway, Isle of Lewis. The ‘Site’ had been subject to a Preliminary Ecological Appraisal 
in 2017 (EnviroCentre Limited 2018) which included a series of desk studies, Phase I habitat 
survey and protected species survey. 

This assessment was intended to be a standard extended Phase 1 habitat survey to inform 
the Ecological Impact Assessment Report (EcIAR), however, as a result of the restrictions put 
in place due to the COVID-19 pandemic travel to the site from mainland UK became 
impossible, both due to Government restrictions and travel restrictions put in place by ferry 
operators. As the project was looking to progress and the duration of travel restrictions was 
unknown it was decided that the update to the existing habitat survey would be undertaken 
from high resolution contemporary imagery captured from unmanned aerial vehicles (UAV). 
This approach has a number of limitations attached to it, which are discussed in full. 

For the mapping exercise the ‘Survey Area’ was extended beyond the proposed development 
site to include areas to the west of the public road which had been identified as potential 
peat receptor sites. The Survey Area in its entirety was dominated by a complex mosaic of 
grassland, heath, bog and woodland communities with a highly variable topography 
including the rocky shoreline.  

1.2 OBJECTIVES OF STUDY 

This report seeks to establish (taking into account associated limitations) the baseline 
ecological conditions of the Survey Area by mapping habitats based on high resolution aerial 
imagery. Due to the remote nature of the process, limited assessment of the quality of each 
individual habitat can be obtained and detailed species lists cannot be produced. However, 
an understanding of the sites habitat distribution, topography and anticipated ecological 
constraints can be ascertained with some accuracy. 

It is intended that the results from this process and previous surveys will be used to inform 
the EcIAR for the development. 

This report will detail the following: 

• desk study information; 

• unmanned aerial vehicle (UAV) mapping methodology; 

• mapping results; 

• comments on the likely nature conservation importance of receptors; and 

• recommendations for further survey work where appropriate. 
 

In addition to the above areas outlined as potential peat receptor sites were also assessed 
both for their suitability to receive peat and the associated ecological impacts, but also to 
review approximate volumes that could be relocated while reinstating the original peatland 
levels. 
 
Although intertidal areas of the Survey Area have been included within the habitat mapping 
process for completeness, no ecological assessment of the intertidal or marine environment 
has been undertaken as part of this report. 
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1.3 SURVEY AREA DESCRIPTION 

The Survey Area supports a wide range of habitats from coastal shingle and algal beds to 
blanket bog and heathlands. The Survey Area extends to approximately 69ha spanning an 
altitudinal range from sea level to approximately 62m above sea level. The topography is 
variable with rocky outcrops and inland cliffs and undulating slopes with areas of open 
blanket bog. Two relatively small watercourses run through the Survey Area and to the west 
of the public road small lochans are also present. The coast is rocky with low cliffs in places 
and numerous small stone/shingle bays. 

Surveys in 2017 identified that the area to the east of the public road consisted of only a 
single habitat; wet dwarf shrub heath. The results of this investigation confirmed the 
presence of extensive wet dwarf shrub heath but identified a number of other prominent 
habitats. 

2 METHODOLOGY 

2.1 DESKTOP STUDY 

To provide additional contextual information a data collection exercise with respect to 
ecology has been undertaken. 

A review of the existing information available for the Survey Area was undertaken including 
the Preliminary Ecological Appraisal (EnviroCentre Limited 2018). A number of other public 
information sources were used to obtain ecological background information for the Survey 
Area. Information on statutory sites was obtained from the website of the statutory agency 
Scottish Natural Heritage (SNH) via the “Site Link Portal” (http://www.snh.org.uk/snhi/). 

A review of information held on the National Biodiversity Network (NBN) Gateway website 
(https://data.nbn.org.uk/) was also undertaken to provide contextual background 
information for the location. 

2.2 UAV MAPPING 

The data capture flights were undertaken on 9th and 10th April 2020 by HebDrone Ltd based 
on Lewis. The details of the data capture process are presented in Table 1. The weather 
conditions during the days of data capture were favourable with light winds and generally 
clear skies. 

Table 1: Summary of flight details 

Component Details 

UAV Platform DJI Matrice 210 
RGB Sensor DJI Zenmuse X5 4/3” CMOS Effective pixels 16M 
RGB Lens 15mm lens  FOV 72°  15mm (30mm format equivalent) F/1.7-F/16 
Total number of RGB images 1821 
Number of flights 8 
Flight altitude from TOLP Approximately 100m  
Average GSD 0.021m 
Processing and volumetric 
software 

Pix4DMapperPro v4.5.6 

GIS Software QGIS v3.10.2 A Coruna  

All aerial survey work was undertaken in accordance with Civil Aviation Authority (CAA) 
regulations, primarily the Air Navigation Order, with the local airport and police made aware 
of the survey plans, prior to it being undertaken. Although all data acquisition was 

https://data.nbn.org.uk/


Stornoway Deep Water Port 
Phase 1 Habitat Mapping 

 

5 

 

undertaken by HebDrone Limited, Tracks Ecology has extensive experience as an operator of 
UAVs as well as processing acquired imagery for ecological mapping.  

2.3 PHASE I MAPPING 

Phase I habitat survey is a standardised method of recording habitat types and characteristic 
vegetation, as set out in the Handbook for Phase I Habitat Survey – a technique for 
Environmental Audit (Joint Nature Conservation Committee 2010). Although other habitat 
classification systems are also used, Phase I habitat survey, is as described in the Guidelines 
for Baseline Ecological Assessment (Institute of Environmental Assessment 1995; Chartered 
Institute for Ecology and Environmental Management 2017), allows a suitably experienced 
ecologist to provide a baseline assessment of the ecology of the Survey Area so that it is 
possible either; 

• to confirm the conservation significance of the Survey Area and assess the potential 
for impacts on habitats/species likely to represent a material consideration in 
planning terms; or, 

• to ascertain that further surveys of some aspect(s) of the Survey Area’s ecology will 
be required before such confirmation can be made. 

The standard Phase I methodology can also be extended to include an initial evaluation of 
habitats in accordance with those listed in the SNIFFER document Water Framework 
Directive (WFD) 95 A Functional Wetland Typology for Scotland (SNIFFER 2009) and through 
the recording of specific features indicating the presence, or likely presence, of protected 
species or other species of nature conservation significance.  

In this report the habitat results are based upon numerous resources including: 

• High resolution RGB orthomosaics produced from aerial images; 

• Digital Elevation Models based on aerial images; 

• Individual images access through point cloud within Pix4D software; 

• Calculated slope; 

• Publically available historic aerial imagery (Google, Bing etc.); 

• Peat depth surveys of the eastern areas of the Survey Area; and 

• 2017 habitat mapping of Site. 

On completion of the habitat mapping the results were discussed with a consultant botanist 
experienced in habitats of the Western Isles, to obtain additional input on habitat 
classification and delineation. 

As no conventional field-based assessments have been undertaken as part of this report it is 
difficult to assess the likely presence of protected species. As a result comments in relation 
to protected species is based upon the findings of the Desk Study and the experience of 
Tracks Ecology at similar locations and habitats. 

2.4 LIMITATIONS 

As all assessments within this report are based upon the high-resolution aerial imagery in 
combination with existing information and the resulting GIS products (orthomosaic, slope 
and elevation models), the associated limitations must be taken into consideration. Within 
the results section, comments in relation to the basis of habitat classifications are presented 
but at all times the absence of ground truthing must be recognised.  

When no travel restrictions are in place the combination of aerial mapping and traditional 
on the ground survey techniques is a tried and tested technique employed by Tracks Ecology 
to provide a highly accurate, robust, repeatable and defensible habitat mapping process. In 
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the absence of the ground truthing it is still possible based on extensive experience of the 
process, for habitats to be accurately delineated and categorised although in some cases 
differentiation between habitat types is difficult, for example areas mapped as dry dwarf 
shrub heath, may in fact be drier variants of wet dwarf shrub heath.  

3 RESULTS 

3.1 DESKTOP STUDY 

3.1.1 DESIGNATED SITES 

A review of the SNH Site Link Portal confirmed that there are no statutory designated sites 
within the Survey Area. Two terrestrial designated sites are present within 5km, the Tong 
Saltings Site of Special Scientific Interest (SSSI) located 2.8km north east of the Study Area 
and the Lewis Peatlands Special Protection Area (SPA) and Ramsar Site located 5km to the 
north west at its closest point. In addition, the possible North-east Lewis Marine Protection 
Area (pMPA) extends up to the entrance to Stornoway Harbour and as such is located almost 
immediately adjacent to the Site. 

No areas of woodland identified on the Ancient Woodland Inventory (AWI) are present within 
5km of the Survey Area. 

The location of the Survey Area in relation to local designated sites is detailed on Figure 1. 

Tong Saltings SSSI contains one of the largest areas of saltmarsh and tidal flats in the Outer 
Hebrides, and is the best representative intertidal system on the eastern seaboard. Sand 
dunes occur on the sand and shingle spit of Teanga Tunga and on the exposed eastern 
accreting spit and sandy shore at the head of Broad Bay. Maritime grassland covers Teanga 
Tunga and Steinish Island. The outcrops on the beaches are conglomerate rock. The site is 
important for wintering, breeding and feeding birds, including terns, waders and wildfowl. 

Lewis Peatlands SPA comprises an extensive area of deep blanket bog, interspersed with bog 
pool complexes and freshwater lochs. Lewis Peatlands supports populations of European 
importance of the Annex 1 species red-throated diver Gavia stellata; black-throated diver 
Gavia arctica; golden eagle Aquila chrysaetos; merlin Falco columbarius; golden plover 
Pluvialis apricaria and dunlin Calidris alpina schinzii. Lewis Peatlands SPA further qualifies by 
regularly supporting a population of the migratory species: greenshank Tringa nebularia. 
Although over 8km to the north east the Lewis Peatlands also encompasses the Lews 
Peatlands Special Area of Conservation (SAC) with the qualifying interests of blanket bog and 
associated habitats, wet heathland and otter Lutra lutra. 

The North-east Lewis possible Marine Protection Area is the only area in Scotland’s seas 
where Risso’s dolphins are recorded in high numbers. 

3.1.2 NON-STATUTORY DESIGNATED SITES 

It is understood that no Scottish Wildlife Trust reserves or Local Nature Conservation Sites 
are located within the Survey Area or within a 2km buffer. 

3.1.3 GEOLOGY AND HYDROLOGY 

A review of the geological mapping (British Geological Society 2020) does not provide 
extensive information for the Survey Area but the bedrock appears to be largely based on 
the Lewisian Complex a metamorphic bedrock formed approximately 541 to 4000 million 
years ago later altered by high grade regional metamorphism. The origin of these rocks is 
uncertain and precludes a simple classification of their environmental setting or mode of 
formation. With respect to superficial deposits these rocks are diverse in their origin. Their 
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texture, structure or composition precludes a simple classification of their environmental 
setting or mode of formation. 

The information on soil types (Scottish Government 2020) confirms that the Survey Area is 
dominated by peaty gleys with lowlands and hills with gentle and strong slopes with a 
moderate frequency of exposed rocky outcrops. 

The site is located on the low-lying coast with two small watercourses draining west to east. 
These are small watercourses and not monitored by Scottish Environment Protection Agency 
(SEPA). The Lewis and Harris groundwater (SEPA ID: 150695) is identified as being in ‘Good’ 
condition within SEPA online water environment hub. The Survey Area drains to Stornoway 
Harbour (Stornoway Harbour is a coastal water body (SEPA ID: 200191) which is also 
identified as being in ‘Good’ condition. The Survey Area is within the Western Isles District 
Salmon Fisheries Board (WIDSFB). 

3.1.4 LOCAL RECORDS  

No records for protected mammal species were present within the Survey Area although 
records for otter and common pipistrelle Pipistrellus pipistrellus are located within 2km of 
the Survey Area. In addition, common porpoise Phocoena phocoena and Atlantic white-sided 
dolphin Lagenorhynchus acutus are recorded within Stornoway Harbour. 

As would be expected for the location a  significant number of bird records are present within 
2km including both notable marine and terrestrial species such as lesser redpoll Acanthis 
cabaret, razorbill Alca torda, dunlin Calidris alpine, knot Calidris canutus, ringed plover 
Charadrius hiaticula, purple sandpiper Calidris maritima, black guillemot Cepphus grille, 
corncrake Crex crex, merlin Falco columbarius, puffin Fratercula arctica, black-throated diver 
Gavia arctica, red-throated diver Gavia stellate, curlew Numenius arquata, golden plover 
Pluvialis apricaria and Arctic tern Sterna paradisaea. 

3.2 UAV MAPPING 

The aerial mapping exercise was successful with the production of a high resolution 
orthomosaic image for the Survey Area. The average ground sampling distance across the 
Survey Area was 0.021m. 

The imagery and digital elevation models were then imported to QGIS and formed the basis 
of habitat delineation and classification. The orthomosaic is detailed in Figure 2. 

3.3 PHASE I HABITATS 

Upon completion of the mapping process, total coverage areas for each habitat was 
calculated (Table 2) and habitat figures produced (Figure 3).  

Table 2: Phase I habitats and coverage within the Survey Area 

Row Labels Area ha % Total 

Wet dwarf shrub heath* 20.98 30.49 
Wet dwarf shrub heath*/scattered scrub 1.79 2.61 
Wet dwarf shrub heath*/broadleaved trees 2.64 3.83 
Dry dwarf shrub heath 11.33 16.46 
Dry heath/acid grassland mosaic 0.55 0.80 
Dry heath/acid grassland/bracken mosaic 0.23 0.33 
Dry heath/bracken 0.08 0.11 
Dry heath/disturbed ground 0.06 0.08 
Blanket bog 9.83 14.28 
Blanket bog/disturbed ground 0.18 0.26 
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Dry modified bog 0.41 0.60 
Bare ground 5.97 8.68 
Acid grassland - unimproved 2.98 4.33 
Acid grassland/bracken mosaic 1.66 2.42 
Intertidal - boulders/rocks - brown algal beds 1.83 2.65 
Intertidal - shingles/cobbles 1.74 2.53 
Flush and spring - acid/neutral flush* 1.71 2.49 
Marshy grassland* 1.12 1.63 
Built environment 1.01 1.46 
Hard cliff 0.81 1.17 
Exposed rock 0.70 1.02 
Broadleaved woodland - semi-natural 0.41 0.59 
Disturbed ground/bare peat 0.28 0.40 
Standing water 0.28 0.41 
Mixed woodland - semi-natural 0.08 0.11 
Coniferous woodland - semi-natural 0.06 0.08 
Introduced shrub 0.04 0.05 
Maritime cliff and slope - coastal grassland 0.04 0.05 
Scrub - dense/continuous 0.03 0.04 
Bracken - continuous 0.01 0.02 
Intertidal - boulders/rocks 0.01 0.01 
Dry modified bog/scattered scrub <0.01 <0.01 
Total 68.83 100.00 

* Habitats within the context of the Survey Area with potential to support wetland typology as defined within 

the SNIFFER document WFD 95 (SNIFFER, 2009). 

 

Figure 7 provides the details with regard to the habitat areas within the development 
footprint. 

3.3.1 DOMINANT HABITATS 

Wet dwarf shrub heath 

This habitat is dominant through the majority of the site on the east of the public road 
totaling approximately 30% of the Survey Area. It may be that the coverage of wet dwarf 
shrub heath is also slightly underestimated due to the potential for areas of dry heath to be 
closer to dry variants of wet heath, but this is not discernable from the aerial imagery alone. 
In addition a further 5.4% of the Survey Area is mapped as wet dwarf shrub heath with the 
presence of scattered scrub or trees, this area is dominant in the north of the Survey Area 
and although the area is identified as woodland on Ordnance Survey maps the level of 
coverage is not deemed sufficient to be classed as woodland with the Phase 1 habitat survey 
methodology. Smaller areas within this section supports denser sections of woodland and 
these are mapped as such. 

The quality and composition of the wet heath cannot be confirmed from the aerial imagery, 
however, based on knowledge of wet heath habitats across northern Scotland it is likely that 
it is typical northwest wet heath. Due to its location, signs of disturbance and likely presence 
of significant deer densities it is expected that the area is a low diversity M15 Scirpus 
cespitosus-Erica tetralix wet heath. E. tetralix and Calluna vulgaris are likely to be dominant 
accompanied by abundant deergrass Trichophorum cespitosum and purple moor-grass 
Molinia caerulea.  

It is worth noting that some areas currently support areas of disturbed ground. It is 
understood that some of this disturbance may have occurred during the ground investigation 
works undertaken in relation to the proposed development. 

Dry dwarf shrub heath 
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Dry dwarf shrub heath was identified as occurring over 11ha (16.5%) of the Survey Area and 
appeared to be limited to the steep sides slopes of the rocky outcrops as well as some of the 
coastal sections of thinner soils. Again the exact plant assemblages cannot be confirmed but 
it is likely that the heath, especially away from the coast is a variant of the typical form of dry 
heath in western Scotland - H12 Calluna vulgaris-Vaccinium myrtillus heath.  

The habitat was also found in mosaics or combined with acid grassland and bracken at 
varying densities accounting for a further 1.3% of the Survey Area. It cannot be identified 
from the aerial imagery alone but it is likely that some areas of the dwarf dry shrub heath 
along the coast is the coastal form containing at least some component maritime species. 

It is also possible that the sections of dry heath in close proximity to the coast have a 
maritime influence. 

Blanket bog 

Blanket bog within the Survey Area forms two main areas forming up to 10ha (14.5%). The 
largest area is that located on the west of the public road in a flat basin. This area supports 
sections of open water and flushed habitats with the blanket bog likely to be found in 
transitions and mosaics that are difficult to delineate precisely through the aerial imagery 
alone. The use of the digital elevation model has aided the identification of the blanket bog 
with the habitat generally restricted to areas of very low slope, typically less than 10 degrees.  

The smaller area of blanket bog in the east of the Survey Area is harder to establish the extent 
and boundaries with surrounding wet heath. It is possible that the blanket bog is more 
limited than that shown with a more extensive presence of wet heath habitats. The mapping 
of blanket bog in this area was also influenced by the results of peat depth surveys 
undertaken, which identified deep peat (>0.5m) within this area, extending to greater than 
1m across much of the habitat area. This approach also identified a smaller patch of bog 
habitat in the south of the Survey Area which is likely to be found in transition from flushed 
habitat to the west of the location. Again, some areas of disturbed ground are apparent 
within these areas, presumably from ground investigation work and movement of associated 
plant. 

It is difficult to assess what the quality and composition of the bog habitat is from aerial 
imagery alone but based on local knowledge and imagery it is likely that the blanket bog is 
formed from a mosaic of M17 Scirpus cespitosus – Eriophorum vaginatum blanket mire with 
drier areas of M19 Calluna vulgaris – Eriophorum vaginatum blanket mire. These drier areas 
are likely to extend forming dry modified bog or wet modified bog in areas. In addition, it 
should be noted that the areas of bog have been subject to disturbance including surface 
vegetation damage from vehicle tracking and areas of peat cutting.  

The aerial imagery combined with the computed digital elevation models highlights peat 
cutting in various locations with two significant areas located within the western section of 
the Survey Area (Figure 5). These areas have been previously identified as the potential 
location to receive excess peat from the development site should it be required. Additional 
details on the dimensions of these areas are included in Section 3.3.5. 

3.3.2 OTHER HABITATS 

Bare ground/Built environment 

Significant areas of bare ground and built environment are present, primarily in the south of 
the Survey Area. The bare ground is associated with ongoing industrial developments on 
Arnish Point with large areas of open gravel/hardstanding present. Further small areas of 
bare ground are present along the public road as laybys. The public road itself also forms a 
significant area of built environment. 
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Grassland 

Numerous patches of grassland have been identified across the Survey Area. These are 
predominantly located along the coast on the tops of the low cliffs and around areas of 
disturbed ground associated with developments within the south of the Survey Area. The 
vast majority of these areas have been mapped as unimproved acid grassland often in mosaic 
with bracken, however, it is likely that the species composition actually supports a mosaic of 
unimproved and semi-improved grasslands some with a maritime influence (coastal 
grasslands). The presence of bracken is also likely to be under-estimated due to the time of 
the image capture. 

In addition, a number of areas along the public road appear to support small sections of 
marshy grassland. These are likely to be heavily influenced by the historical drainage systems 
and groundworks of the road construction. It is possible that some of these areas are in 
mosaic with flushed habitats but delineation of such habitats is difficult. 

No attempt to provide more detailed assessment of habitat types has been undertaken on 
these grassland habitats. 

Coast 

The coastline is formed by a mix of hard cliff, exposed rock, intertidal - boulders/rocks - brown 
algal beds and intertidal - shingles/cobbles.  

Flush and Springs 

From the aerial imagery very few flushed habitats are mapped. These are primarily situated 
in the west of the Survey Area and are located along drainage routes feeding the areas of 
blanket bog and where more obvious movement of water through the habitat is apparent. 
In addition, small flushed areas are located in the east of the Survey Area either at the upper 
reaches and source of the small watercourses or flushed areas on the lower slopes and gullies.  

Confirming the composition of these flushed areas is difficult but it is likely, based on imagery 
and other local factors, that these flushes are largely acidic in nature with significant 
presence of rush species. 

Exposed Rock 

Across the Survey Area the topography and land form supports significant areas of hard cliff 
and exposed rock. The majority of these are from natural landforms although in the south of 
the Survey Area, development works have also exposed sections of cliff face. 

Woodland, trees and scrub 

Dense patches of woodland are limited with some small areas supporting broadleaved 
species and small areas of coniferous species are present in the north of the Survey Area. 
The species composition of these areas is difficult to ascertain but it is likely to be a mix of 
birch Betula sp. rowan Sorbus aucuparia and willow Salix sp. species with occasional non-
native coniferous species such as Sitka spruce Picea sitchensis and larch Larix sp.  

Much of the northern section of the Survey Area supports scattered trees and scrub, again 
the species composition is not identifiable but willow, birch, gorse Ulex europeaus and broom 
Cytisus scoparius may all be present. 

Introduced shrub 
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Based on the aerial imagery it appears as though rhododendron are widespread and 
spreading in the north of the Survey Area. It is unlikely that all locations of rhododendron 
have been identified from the aerial imagery as some sections are difficult to differentiate 
from other shrubs. 

3.3.3 LINEAR FEATURES 

Running Water 

Two small watercourses are present within the Survey Area. The northern most watercourse 
(Allt Pall a’ Chaire) drains through the blanket bog areas of the western section of the Site, 
under the public road and through a shallow rocky gully into Glumaig Bay, Stornoway 
Harbour in the north of the Survey Area. The small southern watercourse (unnamed) is not 
identified on 1:50,000 Ordnance Survey maps and appears to be formed predominantly from 
roadside drainage then runs east north of the existing developed areas into Glumaig Bay. The 
structure and functional ecology of these watercourses is difficult to ascertain from the aerial 
imagery alone, but it is likely that neither offer any significant resource for aquatic ecology 
including salmonids as connectivity is expected to be low and catchment sizes are very 
limited. 

Fences  

Limited post and wire fences were distributed across the Survey Area. 

3.3.4 GROUNDWATER DEPENDENT TERRESTRIAL ECOSYSTEMS (GWDTE) 

GWDTEs are protected from disturbance under the Water Framework Directive, which is 
transposed into Scottish Law, through the Water Environment and Water Services (Scotland) 
Act (WEWS) 2003.  

A number of habitats were identified within the Survey Area that have the potential to 
support GWDTEs (Figure 4).  

Highly dependent habitats include the flush and springs are present throughout the Survey 
Area. These habitats are generally restricted in coverage and due to their direct dependency 
on groundwater, disturbance of such areas would likely result in a breach of the WEWS Act. 

The few occasions of marshy grassland is also recognised as being moderately dependent on 
groundwater although these are likely to be present due to modified drainage systems and 
as such could be assessed as being artificial to some degree. 

The most significant areas of concern in relation to GWDTE is the large areas of wet heath 
habitat present. These areas are widespread but are of moderate dependence on 
groundwater. The habitats present are likely to be typical species poor examples of habitats 
which are widespread and common throughout western Scotland. 

Large areas of habitats not dependent on groundwater are also present along with areas of 
peatland, which although dependent on a specific hydrological scenario, they are generally 
not dependent on groundwater. 

3.3.5 PEATLAND RECEPTOR SITES 

A number of areas within the peatland were identified from aerial imagery and associated 
digital elevation models to have most likely been subject to peat cutting in the past (Figure 
5). For each of these locations the volumetric fill potential has been calculated using Pix4D 
photogrammetry software. The results of this are presented in Figure 6 with a summary in 
Table 3 with the total volume indicating the approximate volume of the ‘cut’ area. These 
volume estimates are based on UAV captured photogrammetry data which did not use 
geolocation correction such as RTK/PPK or use of ground control points (GCP). In addition, 
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the calculations were based on the digital surface model (DSM) which is based on the upper 
most visible area (vegetation in this case). As a result, the measurements are not survey 
grade and should be used as a guide only. 

Table 3 Summary of Volumetric calculations of potential peat receptor sites. 

Area A B C D 

2d Surface Area (m2) 759 5,419 882 2,974 

Cut volume (m3) 8.87 ± 1.93 408.91 ± 53.68 1.64 ± 0.58 170.34 ± 10.49 

Fill Volume (m3) -310.78 ± 19.92 -1,069.39 ± 116.42 -451.08 ± 25.37 -1,910.37 ± 89.23 

Total Volume (m3) -304.91 ± 21.85 -660.48 ± 170.10 -449.45 ± 25.94 -1,740.03 ± 99.71 

No detailed assessment of the suitability of these areas to act as receptor sites for surplus 
peat from the groundworks has been undertaken. However, restoration of hydrological 
connectivity in areas of former peat cuttings is likely to be a suitable approach to managing 
surplus peat volumes from the main development. If undertaken, areas should be chosen on 
the basis of maximum overall ecological gain and this must take into account associated 
disturbances to the existing habitat at that location and any disturbance caused by access to 
the location. In all cases the potential to restore hydrological connectivity between existing 
and new peat substrates should be a key focus. If peat is to be relocated into cut areas, 
existing vegetation should be removed in turves and carefully stored so that reinstatement 
of the upper vegetated peat surface can be undertaken.  

 

3.4 PROTECTED SPECIES 

3.4.1 BATS 

Bats are extremely restricted on the Western Isles although a number of roosts of common 
pipistrelle Pipistrellus pipistrellus are known from the Stornoway area. No buildings are 
present within the Survey Area. Although areas of woodland as well as extensive scattered 
trees are present, it is thought unlikely that these trees support extensive suitability for 
roosting bats. This is based on the lack of large mature trees and the exposed nature of the 
Survey Area. However, this cannot be confirmed from aerial imagery alone and the potential 
for roosting bats within the trees should not be ruled out. 

The lowland habitats within the Survey Area are also likely to offer suitable foraging and 
commuting habitat for local bat populations. Connectivity to the wider landscape is good 
through relatively sheltered small river valleys and the coastline. Areas of open bog will also 
provide extensive foraging habitat in times of settled weather with areas of commercial 
woodland out with the Survey Area also offering some value for foraging and commuting. 

3.4.2 OTTER 

Otter are frequent across the Western Isles and it is highly likely that otter pass through the 
Survey Area on a regular basis. The coastline is likely to offer sheltered foraging and resting 
sites and potential for breeding and non-breeding holts. In addition, the two small burns 
passing through the Survey Area may be utilised by otter in order to clean their fur. 
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From the aerial survey alone it is not possible to say whether or not the Survey Area is used 
as a place of shelter for otter, but based on the suitability of the landscape and ubiquitous 
presence of the species it is possible that places of shelter exist within the Survey Area. 

3.4.3 AMPHIBIANS AND REPTILES 

Very few reptiles and amphibians are present on Lewis and Harris. There is the possibility 
that slow worm Anguis fragilis are present within the Survey Area in low numbers. If present 
slow worm would most likely be confined to the areas of grassland/heath/bracken mosaics 
along the coast with common lizard extending to heath and bog habitats. 

3.4.4 AQUATIC ECOLOGY 

The aquatic habitats within the Survey Area were limited to that of the two small 
watercourses and the associated lochans in the west of the Survey Area. It is very difficult to 
assess the importance of the aquatic habitats from aerial imagery alone, however it is 
unlikely that these areas offer habitats of high conservation importance due to the limited 
size of catchments. Areas of standing water are likely to be oligotrophic to mesotrophic but 
it is expected that these waterbodies offer some suitability for local breeding birds and 
invertebrates and may provide limited foraging for bats during calm conditions. 

4 DISCUSSION 

It is difficult to undertake a full assessment of the conservation value of the Survey Area 
without detailed on the ground surveys. However, based on existing information and the 
detailed mapping undertaken, it is possible to provide an overview. Figure 7, provides the 
habitat types for the development area for use in the terrestrial ecology assessment. 

4.1 HABITATS 

The Survey Area was dominated by mosaics of three main broad habitat types; wet dwarf 
shrub heath, dry dwarf shrub heath and blanket bog. These habitats are a typical of the west 
of Scotland and although specific details on the quality of these habitats cannot be confirmed 
the presence of disturbance from development, roads and land management practices (peat 
cutting, deer etc.) suggest that the habitat quality across the Survey Area is unlikely to be 
high. 

Blanket bog, wet dwarf shrub heath and dry dwarf shrub heath are all habitats identified as 
Annex 1 habitat, UKBAP habitat and Scottish Biodiversity List habitats. 

In addition to these dominant habitats, numerous other habitats were present including 
flushes, unimproved acid grassland (some of which may be coastal with maritime species 
present), marshy grassland, patchy woodland, scattered trees and scrub and intertidal 
communities of rock, shingle and brown algal beds. All of these habitats are likely to offer 
some degree of conservation value, although the specific quality of each is difficult to 
ascertain without field based assessment. 

With respect to the blanket bog this is unlikely to be of high quality although this cannot be 
confirmed. It is possible that these areas could be subject to restoration effort and there may 
be scope to incorporate such activities as part of any peat management strategy including 
the restoration of peat levels in areas which have been subject to peat cutting. This would 
however, require careful hydrological planning and habitat removal and reinstatement. 

The areas of wet dwarf shrub heath and sections of drier, most likely dry dwarf shrub heath 
are broadly assessed to fall within the ‘Upland Heathland’ UKBAP Habitat. However, upland 
wet heath in ‘favourable condition’, should be dominated by mixtures of cross-leaved heath 
Erica tetralix, deer grass Scirpus cespitosus, heather, and purple moor-grass Molinia caerulea, 
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over an understorey of mosses often including carpets of Sphagnum species. This habitat is 
distinct from blanket mire which occurs on deeper peat and which usually contains frequent 
occurrence of hare’s-tail cotton-grass Eriophorum vaginatum and characteristic mosses. High 
quality heaths are generally structurally diverse, containing stands of vegetation with heather 
at different stages of growth. Upland heath in ‘favourable condition’ also usually includes 
areas of mature heather. The areas of wet heath within the Survey Area are likely to provide 
many of these characteristics, however, species diversity may be relatively poor and based 
on the aerial imagery available the presence of an extensive moss understorey is thought to 
be lacking. It should also be noted that wet heath is recognised as being at least moderately 
dependent on groundwater. 

Grassland communities are particularly difficult to assess in terms of quality and conservation 
value in the absence of traditional field-based assessment. In the absence of detailed 
information, it should be assessed that these areas of grassland are of at least moderate 
quality, despite extensive areas of bracken being present. Where the grasslands are present 
along the tops of the rocky low coastal cliffs then at least elements of coastal grassland are 
likely to be present. In these areas there may also be limited presence of maritime cliff and 
slopes priority habitat but taking into consideration the extensive presence of bracken over 
much of this area, this is thought unlikely. 

Upland flushes (as part of the Upland Flushes, Fens and Swamps habitat category) are 
defined as peat or mineral-based terrestrial wetlands in upland situations, which receive 
water and nutrients from surface and/or groundwater sources as well as rainfall. It is 
recognised that these areas are widespread but local throughout the uplands of Scotland 
although overall extent is difficult to quantify as they are often small, disperse and numerous. 
The Survey Area supports a number of these features and although they are unlikely to be 
particularly fine examples, they will potentially provide important nesting habitats for wading 
birds as well as habitat for a varied invertebrate fauna. Furthermore, all such areas are 
assessed to be highly dependent on groundwater and thus afforded a level of protection 
under WEWS. 

Overall, taking into account the extent of habitats and the historical land management it is 
unlikely that any of the widespread habitats meet the criteria for classification as a habitat 
of conservation concern, an Annex 1 (Habitats Directive) both due to quality and scale. 
However, many of the habitats are likely to hold some conservation value. 

4.2 GROUNDWATER DEPENDENT TERRESTRIAL ECOSYSTEMS 

From the information obtained from the aerial imaging results and existing it is assessed that 
the only habitats present within the Survey Area confirmed as being highly dependent on 
groundwater are the flushed areas, generally located at the source or along the length of the 
watercourses. The relatively small areas of marshy grassland are also likely to be moderately 
dependent on groundwater although as detailed these areas are likely to be heavily 
influenced by existing drainage associated with the public road. 

The significant areas of moderately dependent habitat (wet dwarf shrub heath) are 
widespread over western Scotland and true dependence on groundwater is variable with the 
majority of the influence from surface runoff.  

Direct or indirect impacts (through hydrological change) on flush habitats should be 
minimised wherever possible. Further botanical assessment should be undertaken to 
confirm the distribution and quality of these habitats so that specific mitigation can be 
designed and implemented. 



Stornoway Deep Water Port 
Phase 1 Habitat Mapping 

 

15 

 

4.3 PROTECTED SPECIES 

Otters are common throughout the coastal regions and it is highly likely that otters use the 
coastline of the Survey Area at least on an infrequent basis. Without conducting full field 
based surveys for otter signs it is not possible to ascertain whether or not the Survey Area 
supports places of shelter (holt/couch) for the species. Despite the surveys undertaken in 
2017 (EnviroCentre Limited 2018) identifying no signs of otter, based on the distribution of 
the Survey Areas habitats and topography, it is likely that locations suitable to support good 
quality holts are limited but present. The potential to impact otters even if no places of 
shelter are present should also not be ruled out if commuting and foraging habitat is lost or 
fragmented. It is recommended that full otter surveys are undertaken as soon as possible 
and prior to any construction works taking place. The results of the survey should form the 
basis of any required species protection plan.  

The site offers relatively limited suitability for the majority of other protected species due to 
the geographical location and habitats present. It is possible that bats use the Survey Area 
for foraging during calm weather conditions, although the presence of roosts is thought 
unlikely based upon the relatively exposed nature of the location, lack of structures and 
limited mature trees. Prior to any woodland or tree removal it is however, recommended 
that an assessment for the potential of the trees to support bats is undertaken. 

The potential presence of slow worm should also be taken into account. Slow worm is 
protected under the Wildlife and Countryside Act 1981 (as amended) in Scotland against 
intentional or reckless killing and injuring. Works during the activity season are unlikely to 
have a significant impact as the species should be capable of avoidance behavior during 
mild/warm weather. Outwith the activity season (late October to early April weather 
dependent) disturbance of areas that may provide hibernacula for the species should be 
avoided. Such areas will include stone walls, tree roots, rocky areas with deep crevices. If at 
any time reptiles are seen then works should cease and the reptile allowed to escape the 
area. If hibernating reptiles are uncovered then the hibernacula should be carefully 
reconstructed and the immediate area around the location should be avoided until the end 
of the hibernation period.  
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Based on scheme outline V3

Habitats Development Footprint Development Footprint + 5m buffer Development Footprint + 10m buffer

Acid grassland - unimproved 4,251 4,752 5,170

Acid grassland/bracken mosaic 10,035 10,860 11,468

Bare ground 676 1,189 1,655

Blanket bog 0 0 53

Bracken - continuous 149 149 149

Broadleaved woodland - semi-natural 705 860 989

Built environment 115 217 254

Coniferous woodland - semi-natural 393 430 460

Disturbed ground/bare peat 37 64 103

Dry dwarf shrub heath 15,384 18,350 21,205

Dry heath/acid grassland/bracken mosaic 2,077 3 145

Dry heath/acid grassland/bracken mosaic 0 2,130 2,204

Exposed rock 635 801 964

Flush and spring - acid/neutral flush 468 525 573

Hard cliff 5,046 5,972 6,236

Intertidal - boulders/rocks - brown algal beds 9,511 11,023 12,407

Intertidal - shigles/cobbles 8,016 9,603 11,411

Introduced shrub 23 24 27

Maritime cliff and slope - coastal grassland 7 56 118

Marshy grassland 245 472 736

Mixed woodland - semi-natural 174 230 230

Wet dwarf shrub heath 7,100 9,153 11,495

Wet dwarf shrub heath/broadleaved trees 0 0 41

Wet dwarf shrub heath/scattered scrub 5,891 7,407 8,815

Grand Total 70,938 84,270 96,908

Habitat Loss (square metres)
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1  INTRODUCTION 

Irwin Carr Ltd. have been commissioned to undertake underwater noise modelling as part of an 

impact assessment for EnviroCentre Ltd. regarding the construction of a pier, a quay and dredging 

for the proposed Stornoway Deep Water Port. 

As part of an impact assessment the noise generated by both vibratory and impact piling and 

dredging will be of concern considering the marine life in the area. To better assess the potential 

impact of construction noise on the marine animals it is useful to model representative scenarios 

taking into account environmental variables and animals’ hearing capabilities. 

During the operations in the Deep Water Port, similar activities will take place in Newton Marina, 

the noise from these activities are included here where relevant. 

Figure 1. Overview of Stornoway harbour. Depth is coded in shades of blue, darker is deeper, lighter is 

shallower. Map data from (UKHO , 2018; Google Inc., 2000-2018; Bing Maps, 2018). Yellow area 

indicates limit of piling activity, red area indicates area to be dredged. 

 

1.1  Underwater  no ise  

Several activities will contribute to elevated noise level during the construction, with the three 

below identified as the most significant: 

1. Dredging. 

The removal of sediment either by suction or lifting of loose material from the seabed. One 

or both of the following methods might be used: 

Backhoe dredgers that are basically diggers on barges and are suitable for removing soft 

sediment at shallow depths.  

Cutter suction dredging that involves a cutter which can break/loosen harder sediments 

and remove them via suction.  

Cutter suction dredging is considerably noisier due to the amount of moving parts under 

water and the impact of the cutter with hard sediment.  
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2. Drilling. 

All holes for piles will be pre-drilled. This drilling is done by the “Odex-drilling” method, that 

is suitable for softer sediments, as it can be used to line the drilled hole while drilling, thus 

avoiding soft sediment flowing into the drilled hole. Even though this is in essence an 

impact method, a high strike rate means that the noise is characterised as continuous 

(>20 strikes/second). 

3. Piledriving. 

For the most part piles will be installed into pre-drilled holes by vibration. Where sediment 

proves too hard for this approach some impact piling will be carried out. Also impact piling 

will be required for 2-4 hours to complete each bent/section of the structure. This piling is 

estimated to take place every 4-7 days.  

1.2  Assessment  Cr i ter ia  for  underwater  no ise  

A number of species of concern either occur regularly at the site or the habitat is suitable for them. 

While the population impact of noise can be very hard to estimate, we can assess the expected 

impact on hearing abilities, as well as possible damage due to noisy activities.  

Aside from hearing impact, underwater noise can also impact a population by either masking 

important sounds or by inducing behavioural changes to individuals or groups, potentially affecting 

the fecundity of the population. 

When assessing impacts of underwater noise knowledge of protected and important sites should 

be included and considered. For the activity related to the deep water port, the closest designated 

protection area (“Inner Hebrides and the Minches”) lies 1.4 km south-east of the most eastern 

dredged area (Figure 2, below). A proposed Marine Protected Area (North-East Lewis pMPS) lies 

900 m to south south-east. 

Figure 2. The “Inner Hebrides and the Minches” SPA/OSPAR protected area lies 1.4 km SE of the 

closest point of activity (dredging at the Deep Water Port) and North-East Lewis pMPA (proposed MPA) 

900 m SSE. 
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1.2.1 UNITS 

All references to sound pressure levels, peak pressure levels and sound exposure levels refer to a 

logarithmic ratio between a pressure/exposure and a reference pressure/exposure.  

As an example, a level of 220 dBz-p is equal to a peak pressure of 100,000 Pascals (Pa) over 

ambient pressure, while 120 dBz-p is equal to 1 Pa over ambient pressure. To avoid dealing with 

these large numbers as pascals, they are converted to a decibel ratio (Table 1). Besides 

compressing large numbers to smaller ratio this also corresponds better to how animals perceive 

sound. Animals in general perceive sound as relative steps, meaing that an increase from 1 to 2 

pascals sounds like the same increase as from 100 to 200 Pa, even though the first step was only 

1 Pa, while the second was 100 Pa. This is better reflected in a logarithmic scale where both steps 

are equal, here 6 dB. 

However, while dB are practical, they can be hard to compare between studies due to vague 

definitions, and so we have adopted the standards set by ISO 18405-2017. 

For ease of reference please see following overview for unit definition. 

Table 1: Definitions 

Unit Definition Comments 

dBRMS 
ISO 18405- 

2017: 3.2.1.1 
𝑑𝐵𝑅𝑀𝑆 = 10 ∙ 𝐿𝑜𝑔10 (

1
𝑡2 − 𝑡1

∙ ∫ 𝑝(𝑡)2𝑑𝑡
𝑡2

𝑡1

1 ∙ 10−12𝑃𝑎
) 

Functionally equivalent to 

deprecated 20 ∙ 𝐿𝑜𝑔10 (
𝑅𝑀𝑆

1∙10−6𝑃𝑎
) 

dBz-p 
ISO 18405- 

2017: 3.2.2.1 
𝑑𝐵𝑧−𝑝 = 20 ∙ 𝐿𝑜𝑔10 (

𝑃𝑎𝑚𝑎𝑥

1 ∙ 10−6𝑃𝑎
) 

This assumes that 𝑃𝑎𝑚𝑎𝑥  is 

equal or greater than √𝑃𝑎𝑚𝑖𝑛
2 

dBp-p 
ISO 18405- 

2017: 3.1.2.8 
𝑑𝐵𝑝−𝑝 = 20 ∙ 𝐿𝑜𝑔10 (

𝑃𝑎𝑚𝑎𝑥 − 𝑃𝑎𝑚𝑖𝑛

1 ∙ 10−6𝑃𝑎
) 

Often1 equivalent to 

𝑑𝐵𝑧−𝑝 + 6.02 𝑑𝐵 

dBSEL 
ISO 18405- 

2017: 3.2.1.5 

𝑑𝐵𝑆𝐸𝐿 = 10 ∙ 𝐿𝑜𝑔10 (
∫ 𝑝(𝑡)2𝑑𝑡

𝑡2

𝑡1

1 ∙ 10−12𝑃𝑎
) 

For continuous sound this is 

equivalent to 

𝑑𝐵𝑅𝑀𝑆 + 10 ∙ 𝐿𝑜𝑔10(𝑡2 − 𝑡1) 
 

Unless otherwise stated dBRMS has an averaging period of 1 second, and dBSEL for the duration of 

the specified event, sometimes indicated as dBSEL-“time”. 

For estimating exposure levels, SEL, the noise levels are weighted according to a generalised 

hearing sensitivity profile for 9 different hearing groups. Further explanation in sections below. 

Figure 3. Generalised hearing thresholds (left) for the specified hearing groups are converted into 

weightings (right). For exposure evaluation the weightings are subtracted from the noise level to give 

the weighted noise level (similar to dB(A) or dB(C)-weighted noise for humans). 

 

                                                           

 

1 If maximum pulse pressure is below ambient pressure and compression and rarefaction phases are of equal size. 
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1.2.2 MAMMALS 

A number of marine/aquatic mammals are known to use the area around Stornoway Harbour. All 

of them have good hearing and this sense is vital to their fecundity, either directly for foraging or 

for navigation and mating.  

For the marine/aquatic mammals present we will adhere to the approach described in “Guidance 

for Assesing the Effects of Anthropogenic Sound on Marine Mammal Hearing (NOAA, 2018), which 

determines impact from an assessment of area wherein the noise will induce either “Temporary 

Threshold Shift” (TTS) or “Permanent Threshold Shift” (PTS)2 as judged by the weighted SEL level 

(dBSEL-24) over a typical 24-hour period or by dBz-p levels, for different “hearing groups” 

These hearing groups are specified by collating all available information on marine mammal 

hearing available and generalising their hearing sensitivity into representative groups. This 

grouping represents a significant research effort and are reviewed by the leading experts 

(academic, industrial and conservation) on the topic. Because of the large amount of work 

represented, the thresholds and the methodology associated, have become de-facto standards for 

assessing noise impact on marine mammals and represent best available knowledge and practise. 

Along with weighting curves, similar in function to the human dB(C) curves, a set of impact 

thresholds for hearing impact and injury is associated with the framework and allows for 

assessments to be made on the basis of best available evidence. 

All marine mammal species are covered by the hearing groups and a full list of species in the 

different groups can be found in the “Guidance for Assesing the Effects of Anthropogenic Sound on 

Marine Mammal Hearing“ (NOAA, 2018), but in general the groups cover the following species: 

- LF  (Low Frequency):  All baleen whales, e.g. Fin whale and minke whale. 

- MF  (Middle Frequency): Sperm whales, most dolphins (incl. risso’s dolphin),  

     beaked whales and killer whales. 

- HF (High Frequency): Porpoises, a sperm whale sub-species and few high frequency 

     specialist dolphins. 

- PW  (Phocidae, under water): True seals, e.g. harbour seal and grey seal. 

- OW (Otariidae, under water):  Walruses, leopard seals, fur seals and remaining amphibious 

      mammals3. 

Table 2. Summary of NOAA4 thresholds and groups for each of the prioritised species. 

NOAA 

Hearing 

group 

Species examples 

Non-impulsive 

TTS/PTS threshold 

[dBSEL-24] 

Impulsive TTS/PTS 

threshold [dBSEL-24] 

Impulsive TTS/PTS 

threshold [dBz-p] 

PW Harbour seal, grey 

seal 

181/201 
170/185 212/218 

OW Eurasian otter  199/219 188/203 226/232 

LF Minke whale, 

humpback whale 

179/199 
168/183 213/219 

MF Common dolphin, 

killer whale, risso’s 

dolphin, 

bottlenose dolphin 

178/198 

170/185 224/230 

HF Harbour Porpoise 153/173 140/155 196/202 

                                                           

 
2 TTS/PTS. A temporary/permanent change in hearing sensitivity caused by acoustic stimuli. 

3 The current framework does not include otter and polar bear, but research shows that the threshold associated 
with this group is applicable to these. 

4 National Oceanic and Atmospheric Administration, US Department of Commerce. 



 

 

 

 

8 Rp004 2018062 DWP Revised, Deep Water Port 

1.2.2.1 Threshold meaning and interpretation 

The three thresholds refer to different ways that noise can affect the hearing of a marine animal 

and are important to keep in mind when evaluating the results of this report: 

- Non-impulsive dBSEL-24 

The threshold over which an effect (TTS/PTS) occurs, taking into account continuous5 noise 

received by the animal over a typical 24-hour period as noise exposure level, SEL. 

When presented as an impact zone, this refers to the area, within which, an animal would 

suffer the effect, if it stayed there for 24 hours. We thus identify areas given by this limit as 

areas of TTS-risk or PTS-risk respectively, i.e. and animal within the area has a risk of suffering 

from either TTS or PTS within this zone. 

Weightings are applied for non-impulsive dBSEL. 

 

- Impulsive dBSEL-24 

The threshold over which an effect (TTS/PTS) occurs, taking into account impulsive noise 

received by the animal over a typical 24-hour period as noise exposure level, SEL. 

When presented as an impact zone, this refers to the area, within which, an animal would 

suffer the effect, if it stayed there for 24 hours. We thus identify areas given by this limit as 

areas of TTS-risk or PTS-risk respectively, i.e. an animal within the area has a risk of suffering 

from either TTS or PTS within this zone. 

• Impulsive dBSEL “Single-impulse” 

It is sometimes useful to assess the impact of a single impulse. When we do this, we 

will refer to it as “Single-impulse SEL” or “single-strike SEL”.  

Like for the dBz-p, when single-impulse SEL is presented as an impact zone, this refers 

to the area, within which, an animal would suffer the effect acutely/instantly. 

Weightings are applied for Impulsive dBSEL. 

 

- Impulsive dBz-p 

The threshold over which an effect (TTS/PTS) occurs, taking into account impulsive noise 

received by the animal at any instant as maximal peak pressure. 

When presented as an impact zone, this refers to the area, within which, an animal would 

suffer the effect acutely/instantly. 

No weightings are applied for Impulsive dBz-p. 

1.2.3 FISH 

The basking shark (Cetorhinus maximus) is protected under UK law (Nature Conservation 

(Scotland) Act , 2004) and has been included for assessment as this species has been observed 

close to the site (Hebridian Whale and Dolphin Trust, 2018). Due to local importance and interest, 

Atlantic salmon (Salmo salar) and European brown trout (Salmo trutta), have also been included. 

While the hearing capabilities for the Salmo species are from experiments, the hearing of the 

basking shark is inferred from other elasmobranch species that are possible to keep in a tank for 

tests.   

There is very little information available on the acoustic sensitivity of fish (and even less so for 

sharks), this is true for both accurate audiograms as well as noise impact on behaviour and 

physical impact. We use a composite hearing threshold as well as information on TTS and PTS 

from a range of studies (Ketten, 1995; Mann, et al., 2001; Subacoustec, 2004; DFO Canada, 

2006; Brandon M. Casper, 2007; Southall, et al., 2007; Carlson, et al., 2007) 

While it is clear that all of the species can detect sound (either by detecting pressure or particle 

motion), there is no evidence to suggest that sound is especially important for their population 

fecundity.  

As there is a lack of systematic reviews to establish exposure thresholds for fish, we have used 

thresholds based principally on three large reviews (DFO Canada, 2006; Carlson, et al., 2007; 

Southall, et al., 2007) and the method from “Guidance for Assesing the Effects of Anthropogenic 

Sound on Marine Mammal Hearing” (NOAA, 2018) to generate the proposed TTS and PTS 

                                                           

 
5 Please see (NOAA, 2018) for definitions of “non-impulsive” and “impulsive”. For quick reference, if a noise is 
shorter than 1 second and is clearly intermittent in nature, it is impulsive. 
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thresholds for fish as per Table 3, p. 9. In summary, this entailed collating information from 

exposure experiments and categorising it according to observed effects (i.e. death, injury, PTS, TTS, 

behavioural change and no observed effect) and use this to model exposure functions (as in Figure 

3, p. 6) and exposure limits (Table 3, p. 9.).    

Table 3. Summary of thresholds used for fish6.  Note that Impulsive thresholds are equal for all groups. 

This was an effect of limited available data, making separation infeasible. 

Species 
Hearing 

group 

Non-impulsive 

TTS/PTS threshold 

[dBSEL-24] 

Impulsive TTS/PTS 

threshold [dBSEL-24] 

Impulsive 

TTS/PTS threshold 

[dBz-p] 

Demersal, swim-

bladder assisted 

hearing. 

(e.g. Cod, haddock) 

D+ 185/213 185/213 197/206 

Demersal, no swim-

bladder assisted 

hearing. 

(e.g. Plaice, sole) 

D- 192/220 192/220 197/206 

Pelagic, swim-

bladder assisted 

hearing 

(e.g. Herring, sprat) 

P+ 186/214 186/214 197/206 

Pelagic, no swim-

bladder assisted 

hearing 

(e.g. Salmo, sharks) 

P- 200/228 200/228 197/206 

 

1.2.4 APPLICATION OF HEARING THRESHOLDS 

For the impulsive noise of impact piledriving no consideration is given to the hearing capabilities as 

is standard for this type of noise (NOAA, 2018), meaning that no weightings are applied. For the 

vibratory piling and dredging, which are more continuous noise sources and therefore less acutely 

dangerous to the hearing, weightings7 dependent on the hearing capabilities of the species are 

considered, as the mechanism of injury is auditory stress and fatigue, rather than acute trauma. 

There are in principle six different exclusion zones for each hearing group, each relating to a 

particular limit. These limits are given in Table 2, p.7. and Table 3, p.9. 

We will not present all these (54) zones in the results section as some zones will be too small to 

meaningfully be represented on a map or will be fully within impact zones of other common 

species in the area. 

  

                                                           

 
6 Note that we adopt these thresholds in the absence of a widely accepted threshold framework for fish. The 
thresholds thus do not reflect a peer-reviewed process, but rather a summary of available information.   

7 Weightings are not equivalent to the presented thresholds in that same way that A-weighting for humans is not 
the same as the human hearing threshold. Rather they are based on the same shape, and most sensitive regions. 
See (NOAA, 2018) for details. 
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2  MODELL ING OF  NOISE  

2 .1  Noise source  

At this stage we have no site-specific recordings of the noise from the equipment being used for 

the construction. As a result, we have interpolated source levels from similar construction projects. 

Data for this interpolation is partly from reviews (Washinton State Department of Transportation, 

n.d.; Reine, et al., 2012; Reine, et al., 2014; Robinson, 2015; Santos-Dominguez, et al., 2015; 

Wittekind, 2014) and earlier in-house work. This means that all results are based on a 

presumption that the work will be carried out with equipment of similar noise levels. 

2.1.1 IMPACT PILING 

This type of piling will likely be the loudest activity to take place during the construction. Impact 

piling has a higher chance of causing injury than other noise types of similar energy due to the very 

fast “rise time” for the sound impulse8. This leaves no time for the animal to react/adapt and 

consequently increases the risk of acute injury to the species’ hearing. 

Figure 4. Graphic representation of data used to characterise the impact piling. dBz-p for a single strike 

in this scenario is 231.6 dB re 1 µPa (203.2 dBSEL). Bold solid line is modelled interpolation. Grey area 

is 95 % confidence interval (± 1.38 dB) of the linear model. Residuals of model included to show lack of 

systematic error. The bottom right graph is the timeseries used as representative for calculations of 

single strike dBSEL. 

 

 

Table 4. Source levels for piling. Levels are upper 95 % confidence interval levels.  

 Impact piling Vibratory piling 

Pile diameter [cm] Single strike dBz-p Single strike dBSEL dBz-p dBRMS 

220 231.6 203.2 217.7 204.8 

As per information provided to us by EnviroCentre Ltd, impact piling will be carried out if hard 

substrate is encountered and for “setting” piles, while vibratory piling will be the main method for 

fitting the piles. The contractor has informed us that up to 4000 strikes will happen over 2-4 hours 

                                                           

 
8 “Rise-time” is a measure of how quickly an acoustic impulse “rises” from the background noise. A fast rise-time 
means that a high intensity is reached very quickly and without a slow increase in amplitude. 
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every 4-7 days during construction of the pier.  We thus assume 4000 strikes from impact piling 

per 24 hours as a reasonable worst-case scenario. 

A soft start (JNCC, 2010) for impact piling is assumed and will give animals a chance to vacate the 

area before the highest noise levels are reached. 

2.1.2 ODEX PILING 

The majority of the piling noise will be from “Odex” piling, a pneumatic impact drilling method 

suitable for softer sediment as it allows for simultaneous lining and drilling, to mitigate loose 

sediment filling the hole as it’s made. While Odex piling is in fact a series of impacts, the impact 

rate is over 1200/min (20/sec), meaning that the noise is better described as continuous. This is 

especially true as the distance from the source increases, and the noise will have bounced off 

several surfaces and thus be “smeared out”, to become more continuous in nature (Figure 5 

below). This effect is more pronounced in shallower scenarios due to the increased number of 

surface interactions. 

 

 

For the Odex piling we collected noise examples from several marine drilling operations of similar 

size. Due to scarcity of good data we have chosen to use the upper 95 % confidence interval 

boundary as a reasonable worst-case scenario for the noise of the Odex piling machinery. 

  

Figure 5. Example of "smearing out" of an impulsive noise because of repeated boundary reflections 

and resulting multipath, with each path having different timing attenuation and phase. 
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Figure 6. The red line indicates the band levels model we chose as representative for the Odex piling. 

The model is a result of the average (black dots) of similar marine drills and the associated upper limit 

for the 95 % confidence interval for those. The dashed lines are the highest and lowest values found for 

similar marine drilling equipment. Residuals of model in lower left corner. 

 

2.1.3 DREDGING 

Two types of dredging are proposed to be potentially used, cutter suction and backhoe dredging. Of 

the two, cutter suction dredging is the noisiest, and as we cannot know in advance the actual 

dredging pattern (as this will be fully determined upon appointment of the contractor, post-

consent), we will here only deal with the cutter suction dredger, to represent a worst-case scenario.  

The noise from the dredger proved hard to estimate as only one published recording of a cutter 

suction dredger could be found (Reine, et al., 2012), and this did not include a spectrum, but 

rather broad band levels only. Our approach was to generate a noise spectrum for similar vessel 

types based on earlier modelling work (Wittekind, 2014) and recordings from similar vessels, and 

then adjust the level to correspond to the broadband levels given by (Reine, et al., 2012). We 

justify this approach based on the lack of available information and the presumption that the 

continuous noise from a cutter section dredger conforms to general spectra for vessels of this 

type. 

Figure 7. Spectrum of representative vessel used as noise level for the cutter suction dredging. 

Broadband level is 175 dBRMS (1000 ms) re 1 µPa. 
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2.2  Model l i ng  Sof tware  

We use the software package “dBSea9” for underwater noise propagation modelling. We have 

included sediment (British Geological Survey, 2018) as well as bathymetry. A combination of three 

modelling methods were combined for this scenario: 

• dBSea Ray: A ray tracing method that is especially suited to calculation of impulsive 

sources as it can accurately calculate the interference patterns important for estimation of 

dBz-p values.  

• dBSeaModes: A normal modes approach suited especially to lower frequencies and 

shallower scenarios. 

• dBseaPE: Based on a wide-angle adaptation of the parabolic equation method, this 

method excels in most conditions, and is especially suited for lower frequencies. 

2.3  Work  Schedule  

The dredging and piling work is organised so that piling is carried out in Newton Marina while 

dredging is carried out in the Deep Water Port area and vice versa. In an effort to characterise this 

in the noise modelling we have run the scenarios in a way that reflect this tandem operation. 

Table 5. Overview of dredging and piling works as estimated at project start. 

Year Month 
Newton Marina Deep Water Port 

Dredging Odex piling Dredging Odex piling 

2018 
November     

December     

2019 

January     

February     

March     

April     

May     

June     

July     

August     

September     

October     

November     

 

  

                                                           

 
9 A simpler version of this software can be obtained for free from www.dBSea.co.uk/download  

http://www.dbsea.co.uk/download
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3  RESULTS  

Note that all results are only valid for piledriving with piles of diameter 220 cm and for methods as 

described in section 2.1, p.10. 

Models are representative of the mean to high tide (CD + 2.7 m to 5.4 m), with lower tide levels 

leading to smaller risk zones. 

3.1  Genera l  Comments  

The impact area maps below are showing acute impacts or short-term impacts. Exceeding the 

limits means that there is either a risk to temporarily worsen the hearing of the relevant animal 

(TTS-limits), or a risk to permanently worsen the hearing of an animal (PTS-limits).  

Please ensure that you keep the points from section 1.2.2.1 Threshold meaning and interpretation 

(p.8) fresh in memory when evaluating the results.  

Temporarily worsening the hearing of an animal has the potential to limit its reproductive success, 

by inhibiting navigation, foraging, mating, communication and evasion of threats – generally 

longer-term impacts that have to be assessed in a population-wide view.  

Permanently worsening an animals’ hearing is a hearing injury and risks having lethal 

consequences for the individual in the short term.  

Noise not exceeding the limits can still have an impact on local populations if it displaces 

significant numbers over significant time from important areas, either directly (noise overlaps 

important area), indirectly (noise “blocks” access to important area) or disperses prey. Other 

effects include masking, where the noise limits the effective range of acoustic cues for the animal, 

making communication, foraging, evasion and navigation harder. These effects are much harder to 

estimate the impact of, but the vibratory piling will arguably cause more masking than the impact 

piling, due to the continuous noise from this source. Masking effects are thought to have its 

greatest impact in increasing the risk of separation of mother-offspring pairs, especially in murky 

waters or during night time where vision cannot be used for navigation. This means that during 

critical periods where the offspring is not yet sufficiently adept at surviving alone (Table 7, p.23) 

even masking can have a significant short-term impact on reproduction. 

We have not shown all impact areas, but rather focussed on species groups that determine the 

impact zone size. E.g. as harbour porpoise and harbour seal both are present, but as harbour 

porpoise is far more sensitive to noise than harbour seal, the impact zone is determined by the 

harbour porpoise limit (Figure 8, p.14).  

Figure 8. Due to the higher sensitivity of the harbour porpoise the impact zone associated with its TTS 

limit for continuous noise, is larger than that of harbour seal. As both species are present, we will only 

present/focus on the larger impact zone. 

 

For rarer species, such as minke whale, belonging to the LF (low frequency group), we will not use 

its impact zone alone, even if it’s the largest, as it would not be representative of the impact of the 

activity. This means than even though the LF group has the largest impact zone for dredging (owing 
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to the high levels at low frequencies), this group alone will not form the basis of the acoustic 

impact assessment for the dredging activities (also, we do not expect minke whale in Newton 

Marina). 

We ask the reader to remember that dBSEL-24 is a limit that assumes that the animal is exposed to 

the whole event or 24 hours and stays within the area. Animals can be exposed to higher levels for 

shorter periods with the same cumulative effect if they are not within the area for the total 

duration. In practise the animals are assumed to swim away from areas of loud noise, limiting their 

exposure significantly (JNCC, 2010).  

3.2  Impact  Maps  

Impact maps are split into sets in three categories, based on the activity they are representing. 

Notice that the impact from activity in Newton Marina are included, but for the most part is 

insignificant, due to the containing nature of the bathymetry.  

3.2.1 PILING 

The piling causes the largest impact to the local fauna, with the impact piling being associated with 

substantially more risk than the Odex piling. The larger impact of the impact piling is a product of 

lower thresholds for this type of noise10, higher source levels and the fact that there is risk of acute 

injury with little chance for the animal to evade the noise. 

3.2.1.1 Odex piling 

Figure 9. Odex piling with no impact piling. Red areas are all hearing groups’ TTS risk zones, while the 

black area is the harbour porpoise PTS risk zone. Dashed lines are 500 m buffer zones, with colours 

correpsonding to activity. This map is based on impact if the animal stays within the area. Notice that LF 

and HF groups have TTS risk zones extending beyond the 500 m range. All other hearing groups’ TTS 

risk zones are wholly within the 500 m range. 

 

The Odex piling presents some risk, but notice that only the LF and HF group (baleen whales and 

porpoises) have their TTS risk zones extending beyond the 500 m range, so if they remain within 

this area for 24 hours, they would suffer TTS. There is no acute risk of hearing impact for animals 

outside the 500 m range, meaning that, under the assumption that the animals will swim away 

from the area of work, their exposure will be well below limits for hearing impact (TTS/PTS).  

                                                           

 
10 Impulsive noise has been shown to cause more impact than continuous noise with the same energy. 

LF 

HF 
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There is risk of permanent damage to the hearing of harbour porpoises hearing only if an individual 

stays within 200 metres of the activity for long durations. Given the shy nature of porpoises this is 

thought to be very unlikely. 

3.2.1.2 Impact Piling 

Impact piling carried the greatest risk of causing injury, with the risk of PTS extending to ~500 

meters for the High Frequency hearing group (harbour porpoise) for a single strike, but with the 

remaining hearing groups having only small or insignificant risk zones with few strikes. 

Note that these maps are given for strikes at full power. A soft start will result in smaller risk zones 

and allow animals more time to vacate the area. As a rough guideline, halving the strike energy will 

reduce the noise by 3dB, leading the impact range to be reduced by up to 50 %. 

Figure 10. Overview of risk zone for impact piling with a single strike (full power). Note that especially 

the HF hearing group is highly sensitive to impulsive noise (top right & Figure 11). 
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Figure 11. Risk zones for a single strike (full power) during pile driving for the HF hearing group. If a 

500-meter zone is assumed free of marine mammals, acute injury from a single strike is unlikely. 

 

With increasing strike numbers comes increased exposure and therefore increased risk of auditory 

injury to animals that fail to vacate the area. Note that this means that for the HF hearing group 

some care has to be taken to mitigate against hearing injury, even if the animal swims away from 

the site. Figure 12 below shows how the risk zone increases in size with repeated strikes at full 

power. By the 10th strike, if a harbour porpoise is still within the red (PTS) risk zone (Figure 12, 10), 

there is a high risk of auditory injury. 

Figure 12. Change in risk zones with increased number of piling strikes for the HF hearing group. 

Number of strikes in upper right corner. 
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Figure 13. Impact piling for all hearing groups, 10 strikes. Risk zones are smaller for animals moving 

away from the source after first strike. 

 

 

Figure 14. Impact piling for all hearing groups, 100 strikes. Risk zones are smaller for animals moving 

away from the source after first strike. Note that the HF group will need to have left the harbour 

completely before the 100th strike to avoid likely auditory injury. 
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At 100-1000 strikes most marine mammals still present in the harbour inlet will have a high risk of 

auditory injury, and some disturbance outside the natural confined harbour (into the nearby MPA) 

cannot be excluded, but are not predicted to be directly injurious. Non-injurious impacts could be 

e.g. masking of important signals or behavioural changes. Technical Appendix 5.2 which 

accompanies this Environmental Impact Assessment Report discusses marine mammal protocol, 

and Chapter 5 of Volume 1 discusses Marine Ecology.  

Figure 15. Impact piling for all hearing groups, 1000 strikes. Risk zones are smaller for animals moving 

away from the source after first strike. Note that the LF, HF & PW group will need to have left the 

harbour completely well before the 1000th strike to avoid auditory injury. 

 

Table 6. Overview of required swimming speed to realise effectiveness of soft start (animal leaves 

harbour) and/or MMO effort. Swimming speeds from (Kastelein, et al., 2018; Otani, et al., 2002). 

 

No MMO or 

animal start next 

to pile 

MMO present, 

no animal closer 

than 500 m 

No MMO or 

animal start next 

to pile 

MMO present, 

no animal closer 

than 500 m 

Max distance to 

PTS limit 

(leave harbour) 

2500 m 2000 m 2500 m 2000 m 

Ramp up time 

for soft start 

20 min /  

1200 sec 

20 min /  

1200 sec 

30 min /  

1800 sec 

30 min /  

1800 sec 

Required 

swimming speed 
2.1 m/s 1.7 m/s 1.4 m/s 1.1 m/s 

Percent of 

harbour porpoise 

cruising speed 

[1.2-2.0 m/s] 

106-174 % 85-139 % 71-116 % 56-93% 

The LF hearing group (Low frequency - baleen whales) also has some risk associated with the 

impact piling, but are predicted to have more time to vacate the area prior to reaching high risk of 

auditory injury (Figure 13 & Figure 14). 

Other mammalian hearing groups aside from the LF & HF group (dolphins, seals and otters) have 

no risk, or a very limited risk of hearing impact from the impact piling given a soft start procedure, 
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as they will have more time to vacate the area and can do so even at moderate swimming speeds. 

None of the fish groups have PTS risk associated with the impact piling given a soft start procedure 

and assuming a mild fleeing response. Even if the fish stay within the harbour, and 4000 strikes at 

full power are realised per 24 hours, the effect will be a temporary threshold shift. 

Impulsive, zero-to-peak - dBz-p  

We also assessed the effect of impact piling peak pressures (dBz-p) on all hearing groups. Like for 

the dBSEL single strike it is the HF group (harbour porpoise) that is the most sensitive and will 

therefore be the one focussed on. The PTS impact area for full energy impact strikes for harbour 

porpoise extends to < 700 m from the site, once more underlining the importance of a soft start to 

allow the animals to vacate the area. Note that the limits for dBz-p for the fish groups (Table 3, p.9) 

are only slightly higher than for the harbour porpoise, and so their impact maps are similar, but as 

limits are higher, impact is lower (smaller impacted areas). This metric is not accumulative, so 

repeated exposures will not change the risk zones. 
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Figure 16. Harbour porpoises are especially sensitive to impulsive noises (limit 202 dBz-p), meaning that 

there is risk of injury from a single full power impact strike during piling. This emphasises the need for 

soft starts, to let the animal vacate the area, prior to full power impact strike. Map “A” is full strike 

power, map “B” 10 % power & map “C” 1 % power11. 

  

  
  

                                                           

 
11 These percentages assume that only hammer energy changes. 

A 

B C 
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3.2.2 DREDGING 

The dredging activity will have the lowest acoustic impact of the two activities with the TTS risk 

zone extending out to approx. 200 metres from the vessel, and this only for the low frequency 

group (LF), here represented by the minke whale. All remaining species groups will have to be 

within approx. 100 m of the vessel during operation, to have a risk of developing TTS. 

Figure 17. Overview of impact zone for the dredging activities at the Deep Water Port. Red areas are all 

hearing groups’ TTS impact areas. Dashed lines are 500 m buffer zones, with colours correpsonding to 

activity. The LF group has the greatest sensitivity to the dredging disturbance. 

 

3.3  Long Term Impacts  

The activities here assessed are projected to run over ten months (Jan – Oct 2019, Table 5, p.13). 

The summer and autumn months especially overlap with breeding times for at least three local 

species (Table 7, p.23). While the area of Stornoway Harbour is not itself designated as a 

protected area, we have no reason to doubt that the habitat is suitable for general foraging for 

most of the species of concern here. From the information we could find there are no breeding 

colonies of seals, nor is the area important as nursery grounds for cetaceans. While there are 

frequent sightings outside the harbour, they are infrequent12 within the harbour (Hebridian Whale 

and Dolphin Trust, 2018). Given the presence of an MMO and listening equipment we therefore do 

not see any significant risk to the local population of marine mammals from the noise from this 

activity. 

Given the low acoustic sensitivity of the Salmo species and basking shark (hearing group “P-“), the 

noise from the activities will have very little or no effect on this group (Error! Reference source not 

found., p.Error! Bookmark not defined.). 

  

                                                           

 
12 Over the last year there was 2 sightings in the harbour and 40 within 5 km outside the harbour. 

LF 
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Table 7. Breeding and/or important time periods for some of the local fauna. Only selected species presented 

here, according to perceived threat, based on presence information (sea watch foundation, 2018; The Mammal 

Society, 2018; Scottish National Heritage, 2018) & local NGOs. 

Species 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Harbour seal 

(Phoca 

vitulina) 

Birth 
     

    
     

Lactation 
      

    
    

Weaning 
      

      
   

Grey seal 

(Halichoerus 

grypus) 

Birth 
        

      
 

Lactation 
       

          

Weaning 
        

        

Harbour 

porpoise 

(Phocoena 

phocoena) 

Birth 
    

        
    

Lactation 
    

                

Weaning                         

Atlantic 

salmon 

Migration 

upriver             

Migration 

to sea 

(smolt)             

European 

trout 

Migration 

upriver             

Migration 

to sea 

(smolt)             

Basking Shark Presence             
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4  CONCLUSION 

We find no reason to conclude that the noise from the proposed activities, as described to Irwin 

Carr Consulting Ltd., will have a significant negative impact on the local population of any of the 

prioritised species, given the proposed mitigation measures (impact piling soft start). 

We base this assessment on the combination of four factors: 

1. The Stornoway Harbour represents an acoustically confined area, leading to a comparably 

small area being impacted for the associated noise level. We note that the North-East Lewis 

pMPA is designated for Risso’s Dolphin (part of the MF hearing group), and that there is no 

danger of hearing loss in this area due to noise from the modelled activities (Figure 15, p. 19). 

 

2. The modelling shows that the implementation of a soft start (JNCC, 2010) with a qualified 

Marine Mammal Observer, and the enforcement of the 500-metre exclusion zone during 

impact piling, will allow the animals to vacate the area and avoid significant negative impact 

(auditory injury). 

 

3. The Stornoway Harbour has a low density of cetaceans, no seal colonies and is not designated 

as a protected site and therefore not thought to be a high-importance site for the animals. This 

means that a temporary dispersal away from the area has very little risk of having population 

impacts. 

 

4. The three fish species of focus; salmon, trout and basking shark have comparably poor 

hearing and while they will likely sense the activity, there is little or no risk of any impact from 

the noise on these species. 
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1 INTRODUCTION 

1.1 Remit 

EnviroCentre Ltd have been appointed by Stornoway Port Authority to undertake a noise assessment at the site 

of a proposed development at Deep Water Port (DWP), Stornoway (see Drawing No. 670525-006) for site 

location. 

This report presents the results of the noise assessment for the proposed development.  The noise assessment 

will consider the construction and operational noise impacts at existing sensitive receptors surrounding the 

Site.    

1.2 Site Description  

The Deep Water Port site is located in the existing Cala Ghlumaig bay which is a north facing sheltered area 

with existing jetty, piers and land-based industrial unit complex.  The site is approximately 2km south of the 

town of Stornoway, on the eastern coast of the Isle of Lewis. 

1.3 Report Usage 

The information and recommendations contained within this report have been prepared in the specific context 

stated above and should not be utilised in any other context without prior written permission from 

EnviroCentre. 

If this report is to be submitted for regulatory approval more than 12 months following the report date, it is 

recommended that it is referred to EnviroCentre for review to ensure that any relevant changes in data, best 

practice, guidance or legislation in the intervening period are integrated into an updated version of the report. 

Whilst the Client has a right to use the information as appropriate, EnviroCentre Ltd retain ownership of the 

copyright and intellectual content of this report.  Any distribution of this report should be controlled to avoid 

compromising the validity of the information or legal responsibilities held by both the Client and EnviroCentre 

Ltd (including those of third party copyright). EnviroCentre do not accept liability to any third party for the 

contents of this report unless written agreement is secured in advance, stating the intended use of the 

information. 

EnviroCentre accept no liability for use of the report for purposes other than those for which it was originally 

provided, or where EnviroCentre have confirmed it is appropriate for the new context. 

1.4 Potential Impacts 

1.4.1 Construction Noise 

Due to the proximity of the site to existing residential properties within Stornoway there is the potential for 

noise from activities carried out during the construction phase of the development to impact upon existing 

residents.   
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1.4.2 Operational Noise 

During the operational stage, there is the potential for noise generated by the increase in road traffic 

associated with DWP operations to impact upon existing residential receptors.  There is also the potential for 

noise from cargo ships loading/unloading to impact upon existing residents.  The berthing of cruise ships is not 

considered likely to generate noise levels significant enough to impact on existing residential receptors within 

Stornoway due to the large distances between source and receivers, and shall therefore not be considered 

further within this report. 

During Phases 2, 3 & 4 of operations at the DWP, there is the potential for noise from proposed 

decommissioning activities to impact on existing residential receptors.  

1.5 Consultation 

A summary of the relevant responses to the Scoping Report submitted by EnviroCentre for the Site, along with 

further email consultation carried out with Comhairle nan Eilean Siar’s (CnES) Environmental Health 

Department is shown in Table 1-1. 

Table 1-1: Summary of Consultation Responses 

Organisation Consultation Response How and where addressed 

CnES EHO 

 

Within the Scoping Opinion dated 

07/11/2017, Environmental Health 

Department has confirmed there are 

nearby receptors which will be affected 

during the construction and 

operational phases. It is agreed that 

construction and operational noise 

impacts should be addressed within the 

EIA.   

Construction and operational noise is scoped 

into the EIA.   

Within the Scoping Opinion dated 

07/11/2017, details of the proposed 

phasing of other port masterplan 

projects should be included in the EIA. 

This will inform the extent to which 

cumulative assessment with other 

projects is required to be addressed 

within any particular EIA report. 

The noise assessment considers cumulative 

impact from the Newton Marina 

development, and is addressed within 

Section 6 of this noise assessment.  

Within the Scoping Opinion dated 

07/11/2017, it was confirmed that the 

EIA reports should include information 

on the main alternatives studied, and 

an indication of the main reasons for 

choosing the selected option, with 

reference to environmental effects.   

Where relevant to both the construction and 

operational noise assessment, the 

alternatives studied, along with the reasons 

for their selection have been discussed.  
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Organisation Consultation Response How and where addressed 

CnES Environmental Health 

Department issued a consultation 

response on 29th January 2018 based 

on an initial request by EnviroCentre on 

25 January 2018 to establish the 

methodology for noise assessment. 

This included baseline monitoring, 

construction noise assessment 

methodology / noise criteria. CnES 

Environmental Health Department 

confirmed within their email of 25th 

January 2018 that this approach was 

acceptable and therefore the 

methodology, as fully explained in 

section 2 was taken forward. 

The methodology and noise criteria 

proposed by EnviroCentre was accepted by 

CnES Environmental Health Department and 

is fully explained within Section 2 of this 

noise assessment. 
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2 NOISE ASSESSMENT METHODOLOGY 

The noise assessment was undertaken to establish the impact of construction activities on noise sensitive 

receptors surrounding the Site.  The assessment involved the following stages; 

 Consultation with CnES Environmental Health Department to agree assessment methodology and noise 

criteria (refer to Section 1.5); 

 Measurement of existing baseline noise environment at a sample of 3 areas representative of the most 

exposed noise sensitive receptors surrounding the DWP and Newton Marina sites; the location of the 

monitoring locations are shown in Drawing No. 670525-027, Appendix A. 

 Review of construction activities, locations and noise data; 

 Calculation and assessment of construction noise at the most exposed sensitive receptors, following 

guidance provided in BS5228-1:2009+A1:2-014; Code of Practice for Noise and Vibration on 

Construction and Open Sites. 3D computer noise modelling using CadnaA software has been used in the 

calculation of construction noise at sensitive receptors. 

 Review of operational activities, locations and noise data; 

 Prediction of operational noise using CadnaA software at location of most exposed sensitive receptors; 

 PAN 1/2011 assessment of operational noise, using principles defined in BS4142:2014; 

 Calculation of increase in road traffic noise at existing sensitive receptors as a result of operations at the 

DWP using CadnaA software; and 

 PAN 1/2011 assessment of increase in road traffic noise at existing sensitive receptors. 

2.1 Noise Guidance 

2.1.1 The Outer Hebrides Local Development Plan (2018), CnES. 

The Outer Hebrides Local Development Plan (LDP2, 2018) sets out a vision and spatial strategy for the 

development of land in the Outer Hebrides over the next 10 to 20 years. Guidance within the currently adopted 

LDP relevant to noise impact in the context of the proposed development is Policy DP1: Design and 

Placemaking, which states the following; 

e) NEIGHBOUR AMENITY siting, design, landscaping and boundary treatments should ensure reasonable 

neighbourhood amenity is retained. Development will not be supported where it will result in a significant 

detrimental impact on the appearance of the existing building or the character and amenity of the surrounding 

area and neighbours.   

2.1.2 BS5228-1:2009+A1:2014; Code of Practice for Noise and Vibration Control on Construction 

and Open Sites.  

Methods for calculating noise and vibration produced by construction and open sites are provided in BS5228-

1:2009+A1:2014. Annexes C and D of Part 1 provide generic source data for different types of noise source, as 

well as methods for calculating noise from stationary and mobile plant. Specific advice on noise from sources 

such as piling is provided. 
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2.1.3 PAN 1/2011 Planning and Noise 

Advice on the role of the planning system in helping to prevent and limit the adverse effects of noise is 

provided in Planning Advice Note (PAN) 1/2011 ‘Planning and Noise’ (The Scottish Government, 2011a). The 

associated Technical Advice Note (TAN) 1/2011 ‘Assessment of Noise’ (The Scottish Government, 2011b) 

provides guidance on noise impact assessment methods.  

The methodology provided in Technical Advice Note (TAN) 1/2011 ‘Assessment of Noise’ (The Scottish 

Government, 2011b) is used to assess the impact of noise on residential properties.   

2.1.4 BS4142:2014, Methods for rating and assessing industrial and commercial sound 

BS4142:2014 provides methods for rating and assessing sound of an industrial and/or commercial nature, 

which includes: 

a) Sound from industrial and manufacturing processes; 

b) Sound from fixed installations which comprise mechanical and electrical plant and equipment; 

c) Sound from loading and unloading of goods and materials at industrial and/or commercial premises; 

and 

d) Sound from mobile plant and vehicles that is an intrinsic part of the overall sound emanating from 

premises or processes, such as that from forklift trucks, or that from train or ship movements in or 

around an industrial and/or commercial site.   

The methods described use outdoor sound levels to assess the likely effects of sound on people who might 

be inside or outside a dwelling or premises used for residential purposes upon which sound is incident.   

The standard is applicable to the determination of the following levels at outdoor locations: 

a) Rating levels for sources of sound of an industrial and/or commercial nature; 

b) Ambient, background and residual sound levels; 

c) Investigating complaints; 

d) Assessing sound from proposed, new, modified or additional source(s) of sound of an industrial and 

/or commercial nature; and 

e) Assessing sound at proposed new dwellings or premises used for residential purposes. 

2.2 Noise Assessment Criteria 

2.2.1 BS5228-1:2009+A1: 2014 – Methodology (ABC Method) 

The assessment of construction noise is carried out in accordance with guidance provided in BS 5228-

1:2009+A1:2014 ‘Code of Practice for Noise and Vibration Control on Construction and Open Sites – Part 1 

Noise’.  The standard describes methods for evaluating the potential significant effects of construction noise, 

one of which is the ‘ABC’ method which is based on exceedance of fixed noise limits.  The ABC method, as 

detailed within Annex E.3.2 has been used within this noise assessment.   

The ABC method considers that a potential significant effect occurs when the total noise level at a dwelling, 

including construction activity, exceeds the appropriate category values shown in Table 2-1.  The table is used 

as follows; 

 The ambient noise is determined and rounded to the nearest 5dB; 
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 The rounded ambient noise level is then compared with the total noise level, including construction.  A 

significant effect at a noise sensitive receptor is considered to occur when the total noise, including 

construction activity exceeds the appropriate category values, shown in Table 2-1.   

 The ABC method of BS5228-1:2009+A1:2014 does not provide specific guidance on determining the 

magnitude and significance of noise impacts above the threshold values shown in Table 2-1.  In order 

to determine the level of significance, guidance provided in the Technical Advice Note (TAN) 1/2011 

has been used.  The significance criteria adopted within this noise assessment are shown in Table 2-2. 

Table 2-1: Threshold of Significant Effect at Dwellings 

Period Threshold Value, in decibels (dB) 

Category A Category B Category C 

Night-time (23:00 to 07:00) 45 50 55 

Evenings weekday (19:00-23:00), Saturdays (13:00-23:00) 

and Sundays (07:00-23:00) 
55 60 65 

Daytime weekday (07:00-19:00) and Saturdays (07:00-

13:00) 
65 70 75 

Note 1: A significant effect has been deemed to occur if the total LAeq noise level, including construction, 

exceeds the threshold level for the Category appropriate to the ambient noise level. 

Note 2: If the ambient noise level exceeds the Category C threshold values given in the table (i.e. the 

ambient noise level is higher than the above values), then a potential significant effect is indicated if the 

total LAeq, T noise level for the period increases by more than 3 dB due to site noise. 

Note 3: Applied to residential receptors only.   

Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are 

less than these values. 

Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are 

the same as category A values. 

Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are 

higher than category A values. 

 

Table 2-2: Significance Criteria for the Assessment of Construction Noise 

Significance Level Above Threshold Value 

dB(A) 

Definition 

Neutral < 0 

No effect, not significant, noise 

need not be considered as a 

determining factor in the decision 

making process. 

Slight adverse ≤ 0 to < 3 

These effects may be raised but 

are unlikely to be of importance in 

the decision making process. 

Moderate adverse ≤ 3 to < 5 

These effects, if adverse, while 

important, are not likely to be key 

decision making issues. 

Large adverse ≤ 5.0 to < 10 

The effects are likely to be 

important considerations but 

where mitigation may be 

effectively employed such that 

resultant adverse effects are likely 

to have a moderate or slight 

significance.   

Very large adverse ≥ 10 
These effects represent key 

factors in the decision making 
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Significance Level Above Threshold Value 

dB(A) 

Definition 

process. They are generally, but 

not exclusively, associated with 

impacts where mitigation is not 

practical or would be ineffective.   

2.2.2 PAN 1/2011 Assessment Methodology 

Proposed activities from the operations within the DWP are assessed following guidance provided in PAN 

1/2011 (as the associated document TAN 1/2011 ‘Technical Assessment of Noise’), using principles defined in 

BS4142:2014. 

The noise criteria to be applied to operational industrial noise is summarised in Table 2-3.  The table is used as 

follows; 

 Calculate the difference between the rated operational noise level (LAr,T) and the background noise 

(LA90,T) at each noise sensitive receptor, following principles defined in BS4142:2014.  This difference in 

levels is used to define the Sensitivity of Receptor, as shown in Table 2-3. 

 Calculate the total noise at each noise sensitive receptor, including operational activity (LAeq,T).  The 

difference between the total noise including operational activity, and that before development at each 

sensitive receptor is used to define the Magnitude of Impact, as shown in Table 2-3. 

 The Significance of Impact is then defined, as shown in Table 2-3.   

 

Table 2-3: Significance of Effects; Operational Industrial Noise  

Magnitude of Impact 

(After – Before) 

LAeqT dB 

Sensitivity of Receptor based on likelihood of complaint 

X = (Rating (LAr,Tr) – Background (LA90,T)) dB 

Low 

(x < 5 ) 

Medium 

(5 ≤ x < 10) 

High 

(x ≥ 10) 

Major 

(≥ 5) 
Slight / Moderate Moderate / Large Large / Very Large 

Moderate 

(3 to 4.9) 
Slight Moderate Moderate / Large 

Minor 

(1 to 2.9) 
Neutral Slight Slight / Moderate 

Negligible 

(0.1 to 0.9) 
Neutral / Slight Neutral / Slight Slight 

No Change 

(0) 
Neutral Neutral Neutral 

 

With regards to operational road traffic noise, the magnitude of impact is defined by assessing the change in 

road traffic as a result of development generated traffic during the day and night-time periods at existing noise 

sensitive receptors. The classification of the magnitude of impacts used in this assessment is shown in Table 

2-4.  
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Table 2-4: Classification of Magnitude of Noise Impacts; Operational Road Traffic Noise 

Change in Noise Level, x 

LAeq,T dB 
Magnitude of Impact 

x ≥ 5 Major adverse 

3 ≤ x < 5 Moderate adverse 

1 ≤ x < 3 Minor adverse 

0 < x < 1 Negligible adverse 

x = 0 No change 

-1 < x < 0 Negligible beneficial 

-3 < x ≤ -1 Minor beneficial 

-5 < x ≤ -3 Moderate beneficial 

x ≤ - 5 Major beneficial 

2.3 Noise Definitions 

The following definitions relating to noise are used in this report:-  

LAeq, T: Equivalent continuous A-weighted sound pressure level.  This is the single number that represents the 

average sound energy over that time period.  It is the sound level of a notionally steady sound that has the 

same energy as a sound that fluctuates over a specified measurement period. 

LA90, T: The noise level exceeded for 90% of the measurement period.   

LA10, T:  The noise level exceeded for 10% of the measurement period.   

LAF, max: The A-weighted maximum sound pressure level over the measurement period. The measurement is 

taken using the fast time weighting of the sound level meter. 

Free-field: As sound propagates from the source it may do so freely, or it may be obstructed in some way by a 

wall, a fence, building, earth bund, etc. The former is known as free-field propagation.  

Ambient Sound Level, La: As defined in BS4142:2014; equivalent continuous A-weighted sound pressure level 

of the totally encompassing sound in a given situation at a given time, usually from many sources near and far, 

at the assessment location over a given time interval, T. 

Façade Effect: When sound is reflected back towards its source, off a surface, such a wall, the reflected and 

incident sound waves interfere constructively, causing what is known as façade effect, or pressure doubling. 

This increases the noise, compared to that which exists in free-field, by approximately 2.5 dB(A). 

Octave: A range of frequencies whose upper frequency limit is twice that of its lower frequency limit.  

Octave Band: Sound pressure level is often measured in octave bands, the centre frequencies of the bands are 

defined by ISO – 31.5Hz, 63Hz, 125Hz, 250Hz, 500Hz, 1kHz, 2kHz, 4kHz, 8kHz, 16kHz to divide the audio 

spectrum into 10 equal parts.  The sound pressure level of sound that has been passed through an octave band 

pass filter is termed the octave band sound pressure level.   
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3 BASELINE NOISE MONITORING 

A noise survey was carried out in the area surrounding the proposed development site during the day and 

night-time periods on Tuesday 27th and Wednesday 28th February 2018. The purpose of the survey was to 

establish day and night-time background noise levels at areas representative of the most exposed properties 

on Newton Street, South Beach and Builnacraig Street. The noise monitoring locations and methodology were 

agreed with CnES Environmental Health department through consultation.   

3.1 Noise Monitoring Locations 

The noise monitoring locations are described in Table 3-1, and shown in Drawing No. 67052-027, Appendix A.   

Table 3-1: Noise Monitoring Locations 

No. Grid Reference Location 

01 E 142138 N 932703 On pavement adjacent to entrance of Stornoway Harbour car park.  

02 E 142717 N 932460 On grassy area across the road from houses on Newton Street.     

03 E 143300 N 932135 At southern end of Builnacraig Street, on pavement. 

3.2 Noise Monitoring Details 

A fully calibrated Type 1 sound level meter was used to undertake all the noise monitoring events as detailed in 

Table 3-2. The sound level meter was calibrated both before and after measurements were taken and no 

significant drift was noted. 

Table 3-2: Investigative Equipment Utilised and Technical Details 

Time Intervals: Daytime = 1 x 1hr intervals at each of the three noise monitoring locations, 

repeated over two separate days.  

Night time = 1 x 30 minute intervals at each of the three noise monitoring 

locations, repeated over two separate days.   

Monitoring Periods: 05:17hrs – 07:00hrs on 27/02/2018; 

12:04hrs – 17:42hrs on 27/02/2018; 

23:12hrs – 01:04hrs on 27/02/2018 to 28/02/2018; and 

10:19hrs – 14:40hrs on 28/02/2018. 

Instrument: Norsonic 140 sound analyser 

Calibration: At the start and finish of each monitoring event calibration was completed 

using a Norsonic NOR-1251 Sound Calibrator 

Measurement Settings: Environmental logging mode: A-weighted sound pressure level with time 

weighting F  

Measurement Positions:  Measurements were taken between 1.2m and 1.5m above the ground. 

 

The weather conditions during the monitoring events were recorded and are summarised in Table 3-3. 

 Table 3-3: Monitoring Periods and Weather Conditions 

Monitoring period/ 
event 

Date Weather Conditions 

Weekday Early Morning 27/02/ 2018 
Between 0-1°C, dry, light cloud, wind speeds < 3.5 

m/s. 
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3.3 Observations 

Notes of noise sources characterising the background noise environment at each of the monitoring locations 

for the monitoring periods were recorded and are summarised below in order of dominance (greatest first). 

Position No. 1 
Daytime noise sources for each of the monitoring periods included; 

27/02/2018;  

 Cars entering and exiting the car park at Stornoway Harbour; 

 Power washer within Stornoway Harbour (intermittent for 15 to 20 mins); 

 General harbour noise such as vehicle movements/reversing beeps; and  

 Road traffic within the surrounding area.  

28/02/2018; 

 Gulls cawing; 

 Mid frequency whine from the port;  

 Cars entering and exiting the car park at Stornoway Harbour; 

 Road traffic within the surrounding area; and 

 Cans rattling along the ground within carpark (intermittent). 

Early morning / night-time noise sources included. 

27/02/2018; Early Morning 

 Tug boats passing within Stornoway Harbour; 

 Road traffic within the surrounding area; 

 Gulls cawing; and 

 Port loading/unloading activity within Stornoway Harbour. 

27/02/2018; Night-time 

 Cars entering and exiting the car park at Stornoway Harbour; 

 Wave noise on shore; 

 Trawlers/ boats passing along within Stornoway Harbour; and  

 People talking in car park. 

Position No. 2 
Daytime noise sources included; 

27/02/2018; 

 Road traffic on Newton Street; 

Monitoring period/ 
event 

Date Weather Conditions 

Weekday Day 27/02/2018 
Between 4 and 70C, partly cloudy, wind speeds 

between 3.5 and  8 m/s, gusting at 9 m/s. 

Weekday Night 
27/02/2018 & 

28/02/2018 

Between 1 and 2°C, mostly dry, intermittent snow 

shower, moderate cloud. Wind speeds between 4 and  

6 m/s.  

Weekday Day 28/02/2018 

Between -0.5 and 2.5°C, mostly dry, 5 mins of light 

hail, moderate cloud. Wind speeds between 3 and  10 

m/s. 
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 Frequent indistinct industrial activity on platform located within the bay between the measurement 

position and Goat Island; 

 Low frequency drone from direction of Builnacraig Street; and 

 Intermittent sawing/cutting/grinding noise on Goat Island.  

28/02/2018; 

 Road traffic on Newton Street; 

 Frequent indistinct industrial works on goat island;  and 

 Infrequent indistinct industrial activity on platform located within the bay between the measurement 

position and Goat Island; 

Early morning / night time-noise sources included. 

27/02/2018; Early Morning 

 Generator / intermittent indistinct industrial activity on Goat Island; 

 Infrequent road traffic on Newton Street; 

 Tug boats in Stornoway Harbour; and 

 Road traffic within ferry area of Stornoway Harbour.  

27 & 28/02/2018; Night-time 

 Generator / intermittent indistinct industrial activity on Goat Island; 

 Waves on shore; and 

 Infrequent road traffic on Newton Street. 

Position No. 3 
Daytime noise sources included; 

27/02/2018; 

 Low frequency drone from power plant to the west; 

 Waves on shore; and 

 Birds chirping.  

28/02/2018; 

 Waves on shore;  

 Low frequency drone from power plant to the west; 

 Gulls cawing; and 

 Infrequent distant air traffic. 

Early morning / night-time noise sources included; 

27/02/2018; Early Morning 

 Distant road traffic; and 

 Gulls and crows cawing. 

27/02/2018; Night-time 

 Low/mid frequency drone from the east; 

 Gulls and crows cawing; and  

 Waves on shore. 
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3.4 Results 

A summary of the noise monitoring results can be found in Table 3-4 and Table 3-5. 

 

Table 3-4: Noise Monitoring Results 

Date Period  Noise Monitoring 

Location 

Start time/ Duration 

(hrs:mins) 

LAeq 

(dBA) 

LAFmax 

(dBA) 

LA90 

(dBA) 

27/02/2018 
Early 

Morning  

01 05:17 / 00:30 48.1 64.6 36.3 

02 05:55 / 00:30 52.0 73.2 41.6 

03 06:30 / 00:30 39.2 65.3 32.5 

27/02/2018 Daytime 

01 12:04 / 01:00 57.7 72.1 51.3 

02 15:33 / 01:00 60.3 84.0 48.0 

03 16:42 / 01:00 50.3 67.5 47.2 

27/02/2018 Night-

time 

01 23:12 / 00:30 50.0 69.1 35.6 

02 23:54 / 00:30 43.2 63.9 37.5 

28/02/2018 03 00:34 / 00:30 36.2 61.6 30.9 

28/02/2018 Daytime 

01 10:19 / 01:00 55.4 78.8 49.5 

02 12:30 / 01:00 60 84.4 49.3 

03 13:40 / 01:00 49.9 73.9 44.8 

 

Table 3-5: Octave Band Noise Monitoring Results 

Period Start 

Time 

(hrs:mins) 

Noise 

Monitoring 

Location 

Octave Band Centre Frequency (Hz) A 

31.5 63 125 250 500 1000 2000 4000 8000 

27/02/2018 

Early 

Morning 

05:17 01 69.9 63.3 61.0 47.3 43.8 41.0 35.2 28.7 15.2 48.1 

05:55 02 62.3 58.1 57.5 48.6 46.6 48.8 44.1 36.5 27.1 52.0 

06:30 03 51.0 45.4 38.2 31.3 33.0 36.1 32.5 25.8 17.3 39.2 

Daytime 

12:04 01 75.5 74.0 62.6 55.3 52.5 52.5 50.0 47.1 43.0 57.7 

15:33 02 69.0 69.9 65.9 61.6 55.8 55.4 52.0 46.2 40.8 60.3 

16:42 03 77.7 65.9 58.3 43.2 43.0 45.5 41.8 36.9 31.5 50.3 

Night- 

time 

23:12 01 65.4 61.2 56.7 49.1 45.7 45.5 41.4 35.0 30.4 50.0 

23:54 02 66.5 59.1 48.4 43.9 38.6 38.8 31.9 26.5 22.9 43.2 
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Period Start 

Time 

(hrs:mins) 

Noise 

Monitoring 

Location 

Octave Band Centre Frequency (Hz) A 

31.5 63 125 250 500 1000 2000 4000 8000 

28/02/2018 

Night- 

time 
00:34 03 63.6 54.4 42.9 38.1 32.7 28.8 26.2 19.1 16.8 36.2 

Daytime 

10:19 01 76.7 70.3 61.3 54.6 51.8 50.7 46.0 40.3 37.7 55.4 

12:30 02 80.2 74.4 65.1 58.3 55.0 55.5 52.0 45.0 41.5 60.0 

13:40 03 76.5 71.2 60.9 49.6 43.7 41.9 38.2 32.2 29.1 49.9 
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4 NOISE MODEL INPUT PARAMETERS 

4.1 Noise Sensitive Receptors 

4.1.1 Construction and Operational Industrial Noise 

A sample of six noise sensitive receptors have been chosen as being representative of those most exposed to 

noise from construction and operational activities at the proposed DWP.  These are described in Table 4-1, and 

shown in Drawing No. 670525-028, Appendix A.  

Table 4-1: Noise Sensitive Receptor Locations; Construction and Industrial Noise 

NSR ID Location Grid Reference 

1 South Beach 142170 / 932730 

2 

Newton Street 

142638 / 932548 

3 142805 / 932437 

4 142948 / 932393 

5 Seaview Terrace 143096 / 932312 

6 Builnacriag Street 143275 / 932138 

4.1.2 Operational Road Traffic Noise 

A sample of six noise sensitive receptors have been chosen as being representative of those most exposed to 

noise from the increase in road traffic generated by at the proposed DWP.  These are described in Table 4-2, 

and shown in Drawing No. 670525-034, Appendix A. 

Table 4-2: Noise Sensitive Receptor Locations; Operational Road Traffic Noise 

NSR ID Location Grid Reference 

1 House by Macaulay Farm 140148 / 932192 

2 House at Marybank 140144 / 932604 

3 Perceval Road South; West of A857 142455 / 933965 

4 A857/ Macaulay Road; North of Perceval Road South 142512 / 934095 

5 Perceval Road South; East of A857 142616 / 933970 

6 A857/ Macaulay Road; South of Perceval Road South 142519 / 933935 

4.2 Construction Noise Model Input Parameters 

4.2.1 Construction Schedule and Modelled Scenarios 

Details of the proposed construction schedule at the Site have been supplied by Wallace Stone.  A summary of 

the proposed construction schedule is shown in Table 4-3. 
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Table 4-3: Deep Water Port, Proposed Construction Schedule 

Ref Construction Stage Start Month Finish Month 

1 Approach road 1 3 

2 Remove and stockpile overburden from rock excavation 

area 

1 2 

3 Install sheet pile wall 2 6 

4 Excavate rock and infill reclamation 6 10 

5 Dredge and infill reclamation 7 8 

6 Linkspan Support Dolphin 7 10 

7 Foundations for caissons 10 12 

8 Rock armouring to side slopes 11 14 

9 Placing concrete caissons 13 13 

10 Rock fill to caissons 14 14 

11 Concrete deck to caissons 15 16 

12 Concrete slab to quay 15 16 

13 Fendering to quay walls 15 17 

14 Installation of Linkspan 16 17 

15 Services and oil pipes 16 18 

16 Surfacing 17 18 

 

As can be seen in Table 4-3, in many cases more than one stage of construction will to occur during the same 

months.  Noise modelling scenarios have been set up to account for the cumulative impact of the concurrent 

stages.  The scenarios have been set up to model the worst-case potential combination of construction 

activities for each set of months considered.  It has been assumed that the construction activities will 

commence at the start and finish at the end of each considered month.    A summary of the months, associated 

combined construction stages and relevant assessment periods for each of the modelled scenarios is shown in 

Table 4-4.   

Table 4-4: Modelled Scenarios 

Modelled 

Scenario 

Months Modelled Combination of Construction Stages 

(Worst Case) 

Relevant Assessment 

Periods 

1 1, 2 & 3 Approach Road Day, Evening 

Remove stockpile and overburden 

Install sheet pile wall 

2 4, 5 & 6 Install sheet pile wall Day 

Excavate rock and infill reclamation 

3A 7, 8 & 9 Excavate rock and infill reclamation Day, Evening, Night 

Dredge (cutter suction) and infill reclamation 

Linkspan Support Dolphin 

3B 7, 8 & 9 Excavate rock and infill reclamation Day, Evening, Night 

Dredge (backhoe) and infill reclamation 

Linkspan Support Dolphin 

4 10 Excavate rock and infill reclamation Day, Evening 

Linkspan Support Dolphin 

Foundations for caissons 

5 11 & 12 Foundations for caissons Day, Evening 

Rock armouring to side slopes 

6 13 Rock armouring to side slopes Day, Evening, Night 

Placing concrete caissons 

7 14 Rock armouring to side slopes, Arnish access road Day, Evening 
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Modelled 

Scenario 

Months Modelled Combination of Construction Stages 

(Worst Case) 

Relevant Assessment 

Periods 

Rock fill to caissons 

8 15 & 16 Concrete deck to caissons Day, Evening 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 17 & 18 Fendering to quay walls Day, Evening 

Installation of Linkspan 

Services and oil pipes 

Surfacing 

4.2.2 Night-time Construction Noise 

Potential construction activities that may be carried out at night are dredging (both cutter suction and backhoe 

options) and placing of the concrete caissons.   

4.2.3 Piling 

Piling shall be carried out during daytime hours only at Deep Water Port as part of the installation of the sheet 

pile wall (Ref 3, Table 4-3), and the Linkspan Support Dolphin (Ref 6, Table 4-3).    

To install the sheet pile wall, it is intended to use a combination of 25m long king piles with intermediary sheet 

piles, being driven into place using a combination of vibratory and impact piling.  The majority of pile driving 

will be carried out by vibratory hammer, with an impact hammer being used to drive each pile into its’ final 

position. Impact piling typically generates higher noise levels than vibratory piling, the maximum period that 

impact piling is predicted to be used in any one daytime period is 35% of the construction site operating hours, 

with vibratory methods being used for the remaining 65%.  The noise modelling of piling carried out at the 

proposed development contains this assumption.  

To install the Linkspan Support Dolphins, it is intended to use a combination of vibratory and impact piling.  Up 

to two Dolphins may be installed, each requiring around 12 piles to be driven, taking around three to four days 

to install all piles per Dolphin.  The majority of pile driving will be carried out by vibratory hammer, with an 

impact hammer being used to drive each pile into its’ final position. Impact piling typically generates higher 

noise levels than vibratory piling.  On the days that piling shall be carried out, it is predicted to occur for two to 

three hours per day.  As a worst case scenario, the maximum period that impact piling may be used in any one 

daytime period has been assumed within the assessment to be 50% of the construction site operating hours, 

with vibratory methods being used for the remaining 50%.   

4.2.4 Dredging 

Dredging shall be carried out to deepen a large area of sea bed adjacent to the new quay (Ref 5, Table 4-3), 

much of the material dredged shall be used in the construction of the land reclamation area.  The preferred 

and most likely method of dredging intended to be carried out is cutter suction dredging.  The material 

dredged shall be pumped directly through a pipeline into the land reclamation area.   

If the material proves not to be suitable for cutter suction dredging and pumping ashore, it is intended to use a 

large backhoe dredger located on a spud leg barge, feeding self-propelled hopper barges, which would move 

inshore for loading into the reclamation area.   
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Both cutter suction and backhoe dredging options are likely to be carried out continuously over a 24 hour 

period.  Backhoe dredging typically generates higher noise levels than cutter suction dredging.  In order to 

consider the worst case scenario, both potential dredging methods have been modelled and assessed 

(Scenarios 3A & 3B, Table 4-3). 

4.2.5 Rock Blasting 

As part of the DWP construction peat shall be stripped from the proposed rock excavation area before rock 

blasting is intended to be carried out.  The proposed method is to use three crawler rock drills to create the 

blasting holes, blasting to break out rock to useable sizes, before loading with excavators to dump trucks for 

transportation to the reclamation area.  The proposed area of rock excavation at the DWP benefits from being 

circa 1.3km from the nearest residential noise sensitive receptors, therefore blasting emissions shall be 

significantly attenuated by distance.    

The noise assessment considers the impact of the crawler rock drills, and associated plant involved in 

transportation and land reclamation using the blasted rock.   

The scope of BS5228-1:2009+A1:2014 does not cover the assessment of noise from rock blasting, however in 

relation to surface coal and mineral extraction sites, it states that good blasting practices will reduce the 

inherent and associated impulsive noise.  Part 2 of the standard provides good practice guidelines in relation to 

controlling vibration emissions from surface coal and mineral extraction sites.  The good practice guidance 

includes the following; 

 Restriction of blasting as far as practicable to regular daytime periods, not on Sundays and away from 

public holidays; 

 Good community relations; where relevant, informing nearby noise/vibration sensitive receptors 

ahead of periods of blasting; 

 The choice of appropriate drilling rigs; and 

 Designing blasts to maximize efficiency and reduce the transmission of noise/vibration. 

4.2.6 Construction Noise Model Data 

3D computer noise modelling of the various stages of construction activity at the DWP has been carried out 

using CadnaA software.  Details on worst case construction activities, durations, operating times, and 

associated items of noise generating plant for each stage of construction used within the noise models have 

been supplied by Wallace Stone.  

Calculations were carried out using noise data and guidance provided in BS5228:2009+A1:2014, to derive 

predicted noise levels at noise sensitive receptors.  Where data was not available within BS5228 it has been 

sourced from the Environmental Protection Department of Hong Kong’s Technical Memorandum on Noise 

from Construction Work.  Noise data for cutter suction dredging was taken from Royal Haskoning DHV, Memo 

on Swansea Channel Noise Impact Assessment, dated 25th June 2014.  The noise data for backhoe dredging was 

taken from Waterman, Aberdeen Harbour Expansion Project, Volume 3, Appendix 20-C: Construction Noise 

Assessment, dated November 2015.   

In summary, noise data has been sourced from the following publications; 

 BS5228;1-2009+A1:2014, Code of Practice for Noise on Construction and Open Sites; 

 Environmental Protection Department of Hong Kong; Technical Memorandum on Noise from 

Construction Work other than Percussive Piling, 1989. 

 Royal Haskoning DHV, Swansea Channel Noise Impact Assessment, Memo, 25th June 2014.  
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 Waterman, Aberdeen Harbour Expansion Project, Volume 3, Appendix 20-C, Construction Noise 

Assessment, dated November 2015.   

Full details of the items of modelled construction plant, noise data (including data source), operating times, 

durations and source heights for each of the considered scenarios is shown in Appendix C.   

4.2.7 Construction Noise Model Assumptions 

A number of assumptions have been established during the CadnaA modelling exercise, as detailed below: 

 The ground model uses Lidar 1m resolution terrain height data for the Deep Water Port, Stornoway 

and the majority of the surrounding area.  The remaining areas use Ordnance Survey 5m resolution 

terrain data; 

 The heights of buildings have been estimated from photographs; 

 A façade correction of +3dB(A) has been applied to free-field noise levels externally at buildings;  

 Ground absorption has been set to 0.5 for mixed soft/hard ground, areas of water have been set to 1 

for reflective surface;   

 Evening noise levels generated by construction activities have been assumed to be the same as those 

generated during daytime hours;  

 The noise model assumes locations of plant based on descriptions of construction activities provided 

by Wallace Stone; 

 Worst case scenario combinations of construction activities likely to occur in any one day during the 

considered assessment periods have been assumed; 

 Daytime noise levels have been calculated at ground floor level (i.e lounges/kitchens), which have 

been taken as being 1.5m above ground level;   

 Night-time noise levels have been calculated at first floor level (i.e bedrooms), which have been taken 

as being 4m above ground level;   

 Articulated dump truck and HGV deliveries have been assumed to take 2 mins to arrive within the site, 

and 2 mins to depart; 

 Articulated dump truck deliveries have been assumed to take 1 minute to tip; 

 In the case of installation of the sheet pile wall, both king and sheet piles shall be driven, as a worst 

case scenario the louder of the two types (i.e driving of sheet piles) has been assumed.   

 Spud-leg barges on which piling equipment is intended to be located have been assumed to have a 

height of 2m above sea level.  The height of equipment located on the barges (eg piling excavators) 

has been assumed as relative to the height of the barge (eg a 1m high noise source height located on 

the 2m high barge, has a total height of 3m);   

 The following sources have been modelled as line sources within CadnaA; 

o Heavy goods vehicles (HGVs) and dump trucks; 

o Concrete trucks; 

o Moving construction plant; 

o Tugs / work boats. 

 All remaining sources (not outlined above) have been modelled within CadnaA as point sources. 

4.2.8 ABC Category Thresholds 

The appropriate ABC category thresholds above which there is considered to be a noise impact from 

construction noise have been calculated following guidance provided in BS5228-1:2009+A1:2014 (refer to 

Section 2.2.1).  Details of the calculations are shown in Appendix B.   
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4.3 Operational Noise Model Input Parameters 

4.3.1 Modelled Scenarios 

As discussed in Section 1.3.2, during the operational stage, there is the potential for noise generated by the 

increase in road traffic associated with DWP operations to impact upon existing residential receptors.   There is 

also the potential for noise from cargo ships loading/unloading to impact upon existing residents.   

During Phases 2, 3 & 4 of operations at the DWP, there is the potential for noise from decommissioning 

activities to impact on existing residential receptors.  

The following operational scenarios have been modelled using CadnaA software; 

Table 4-5: Modelled Scenarios; Operational Noise 

Scenario Description  Relevant Assessment Periods 

10 Cargo ship loading/unloading  Day, Night 

11 Decommissioning activities  Day 

12 Cargo ship loading/unloading and 

Decommissioning activities occurring concurrently 

Day 

13 Road traffic noise; 2021; baseline (without 

development) 

Day, Night 

14 Road traffic noise; 2021 (with development) Day, Night 

4.3.2 Cargo Ship Loading / Unloading Activities 

It is considered likely that cargo ship loading unloading activities will happen during both the day and night-

time periods, the noise modelling exercise contains this assumption.  The operational noise assessment 

considers the noise of cargo being moved to/from cargo ships using a large crane, as well as the movement of 

goods to and from the storage area within the DWP.   

4.3.3 Decommissioning Activities 

There is the potential that decommissioning activities of large marine structures may be carried out as part of 

the operations of proposed future phases of development at the DWP (i.e Phases, 2, 3 & 4).  As a worst case 

scenario, it has been assumed that decommissioning activities shall be carried out within the closest proposed 

development phase of the DWP to noise sensitive receptors; Phase 4.   

EnviroCentre has experience of carrying out noise assessments for decommissioning of large marine structures 

at similar sites within Scotland, which has been used to inform the noise data and assumptions used within the 

noise assessment.  

4.3.4 Operational Noise Data     

3D computer noise modelling of the various stages of operational activity at the DWP has been carried out 

using CadnaA software.   

Calculations were carried out using noise data provided in BS5228:2009+A1:2014, to derive predicted noise 

levels at noise sensitive receptors.  Noise data for cargo ship loading/unloading was taken from Waterman, 

Aberdeen Harbour Expansion Project, Volume 2, Environmental Statement (Nov 2015).   
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In summary, noise data has been sourced from the following publications; 

 BS5228;1-2009+A1:2014, Code of Practice for Noise on Construction and Open Sites; 

 EnviroCentre historical data on decommissioning; 

 Waterman, Aberdeen Harbour Expansion Project, Volume 2, Environmental Statement, dated 

November 2015.   

Full details of the items of modelled operational plant, noise data (including data source), operating times, 

durations and source heights for each of the considered scenarios are shown in Appendix D.   

4.3.5 Operational Traffic Data 

Traffic data in the form of 18 hour Annual Average Weekday Traffic (AAWT) flows, for the future year of 

development completion (2021) with and without development scenarios have been provided by Systra.  The 

data contains worst case operational traffic flows from both the proposed DWP and Newton Marina.   

4.3.6 Operational Noise Model Assumptions 

A number of assumptions have been established during the CadnaA modelling exercise, as detailed below: 

 The ground model uses Lidar 1m resolution terrain height data for the Deep Water Port, Stornoway 

and the majority of the surrounding area.  The remaining areas use Ordnance Survey 5m resolution 

terrain data; 

 The heights of buildings have been estimated from photographs or scaled from the architect’s 

drawings; 

 A façade correction of +3dB(A) has been applied to free-field noise levels externally at buildings;  

 Ground absorption has been set to 0.5 for mixed soft/hard ground, areas of water have been set to 1 

for reflective surface;   

 Worst case scenario combinations of operational activities likely to occur in any one day during the 

considered assessment periods have been assumed; 

 Daytime noise levels have been calculated at ground floor level (i.e lounges/kitchens), which have 

been taken as being 1.5m above ground level;   

 Night-time noise levels have been calculated at first floor level (i.e bedrooms), which have been taken 

as being 4m above ground level;   

 Decommissioning activities have been assumed to occur during the daytime only; 

 Cargo loading/unloading activities have been assumed to occur during both the day and night-time 

periods;   

 Items of moving plant have been modelled as line sources within CadnaA.  All remaining operational 

plant has been modelled as point sources; 

 Traffic data (refer to Section 4.3.4) has been used within CadnaA to model future year with and 

without development scenarios.  
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5 CONSTRUCTION NOISE MODEL RESULTS AND ASSESSMENT 

The noise model results for each modelled scenario of construction activity, along with the BS5228 assessment at each of the considered noise sensitive receptors are 

summarised in Table 5-1 to Table 5-6. The predicted level within the tables is defined as the total construction and ambient noise level at each receptor location.   

Table 5-1: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 1 

NSR 01 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 57.4 Neutral 60 55.5 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 58.9 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 

3A 

Excavate rock and infill reclamation 

65 58.6 Neutral 60 57.3 Neutral 55 49.9 Neutral 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B 

Excavate rock and infill reclamation 

65 59.0 Neutral 60 57.8 Neutral 55 51.5 Neutral 
Dredge (backhoe) and infill 

reclamation 

Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 58.4 Neutral 60 57.0 Neutral N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 
Foundations for caissons 

65 56.9 Neutral 60 54.7 Neutral N/A N/A N/A 
Rock armouring to side slopes 

6 
Rock armouring to side slopes 

65 56.9 Neutral 60 54.7 Neutral 55 49.7 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 56.9 Neutral 60 54.7 Neutral N/A N/A N/A 
Rock fill to caissons 

8 Concrete deck to caissons 
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NSR 01 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

Concrete slab to quay 

65 56.7 Neutral 60 54.5 Neutral N/A N/A N/A 
Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 

Fendering to quay walls 

65 56.9 Neutral 60 54.8 Neutral N/A N/A N/A 
Installation of Linkspan 

Services and oil pipes 

Surfacing 

 

Table 5-2: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 2 

NSR 02 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 60.4 Neutral 65 57.9 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 60.7 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 

3A 

Excavate rock and infill reclamation 

65 61.1 Neutral 65 59.3 Neutral 55 49.6 Neutral 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B 

Excavate rock and infill reclamation 

65 61.3 Neutral 65 59.3 Neutral 55 50.0 Neutral 
Dredge (backhoe) and infill 

reclamation 

Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 61.0 Neutral 65 59.0 Neutral N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 Foundations for caissons 
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NSR 02 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

Rock armouring to side slopes 65 60.3 Neutral 65 57.6 Neutral N/A N/A N/A 

6 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral 55 49.6 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock fill to caissons 

8 

Concrete deck to caissons 

65 60.2 Neutral 65 57.5 Neutral N/A N/A N/A 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 

Fendering to quay walls 

65 60.4 Neutral 65 57.9 Neutral N/A N/A N/A 
Installation of Linkspan 

Services and oil pipes 

Surfacing 

 

Table 5-3: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 3 

NSR 03 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 60.4 Neutral 65 57.8 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 60.7 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 

3A 

Excavate rock and infill reclamation 

65 61.1 Neutral 65 59.0 Neutral 55 50.1 Neutral 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B Excavate rock and infill reclamation 
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NSR 03 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

Dredge (backhoe) and infill 

reclamation 65 61.3 Neutral 65 59.4 Neutral 55 51.7 Neutral 
Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 61.0 Neutral 65 59.0 Neutral N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 
Foundations for caissons 

65 60.3 Neutral 65 57.6 Neutral N/A N/A N/A 
Rock armouring to side slopes 

6 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.6 Neutral 55 49.6 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock fill to caissons 

8 

Concrete deck to caissons 

65 60.2 Neutral 65 57.5 Neutral N/A N/A N/A 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 

Fendering to quay walls 

65 60.3 Neutral 65 57.8 Neutral N/A N/A N/A 
Installation of Linkspan 

Services and oil pipes 

Surfacing 

 

Table 5-4: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 4 

NSR 04 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 60.4 Neutral 65 57.9 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 60.8 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 
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NSR 04 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

3A 

Excavate rock and infill reclamation 

65 61.4 Neutral 65 59.5 Neutral 55 50.7 Neutral 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B 

Excavate rock and infill reclamation 

65 61.7 Neutral 65 60.0 Neutral 55 53.0 Neutral 
Dredge (backhoe) and infill 

reclamation 

Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 61.2 Neutral 65 59.2 Neutral N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 
Foundations for caissons 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock armouring to side slopes 

6 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral 55 49.8 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock fill to caissons 

8 

Concrete deck to caissons 

65 60.2 Neutral 65 57.5 Neutral N/A N/A N/A 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 

Fendering to quay walls 

65 60.3 Neutral 65 57.8 Neutral N/A N/A N/A 
Installation of Linkspan 

Services and oil pipes 

Surfacing 
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Table 5-5: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 5 

NSR 05 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 60.4 Neutral 65 57.9 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 60.9 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 

3A 

Excavate rock and infill reclamation 

65 61.3 Neutral 65 59.4 Neutral 55 50.4 Neutral 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B 

Excavate rock and infill reclamation 

65 61.6 Neutral 65 59.8 Neutral 55 52.5 Neutral 
Dredge (backhoe) and infill 

reclamation 

Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 61.0 Neutral 65 59.9 Neutral N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 
Foundations for caissons 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock armouring to side slopes 

6 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.6 Neutral 55 49.6 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 60.3 Neutral 65 57.7 Neutral N/A N/A N/A 
Rock fill to caissons 

8 

Concrete deck to caissons 

65 60.2 Neutral 65 57.6 Neutral N/A N/A N/A 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 

Fendering to quay walls 

65 60.3 Neutral 65 58.3 Neutral N/A N/A N/A 
Installation of Linkspan 

Services and oil pipes 

Surfacing 
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Table 5-6: Noise Model Results and BS5228 Assessment; Noise Sensitive Receptor No. 6 

NSR 06 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

1 

Approach Road 

65 53.0 Neutral 55 51.8 Neutral N/A N/A N/A Remove stockpile and overburden 

Install sheet pile wall 

2 
Install sheet pile wall 

65 57.3 Neutral N/A N/A N/A N/A N/A N/A 
Excavate rock and infill reclamation 

3A 

Excavate rock and infill reclamation 

65 57.6 Neutral 55 57.3 Slight 45 46.3 Slight 
Dredge (cutter suction) and infill 

reclamation 

Linkspan Support Dolphin 

3B 

Excavate rock and infill reclamation 

65 58.7 Neutral 55 58.4 Moderate 45 51.9 Major 
Dredge (backhoe) and infill 

reclamation 

Linkspan Support Dolphin 

4 

Excavate rock and infill reclamation 

65 55.7 Neutral 55 55.1 Slight N/A N/A N/A Linkspan Support Dolphin 

Foundations for caissons 

5 
Foundations for caissons 

65 51.6 Neutral 55 49.9 Neutral N/A N/A N/A 
Rock armouring to side slopes 

6 
Rock armouring to side slopes 

65 52.2 Neutral 55 50.8 Neutral 45 43.5 Neutral 
Placing concrete caissons 

7 
Rock armouring to side slopes 

65 52.3 Neutral 55 50.8 Neutral N/A N/A N/A 
Rock fill to caissons 

8 

Concrete deck to caissons 

65 51.2 Neutral 55 49.3 Neutral N/A N/A N/A 

Concrete slab to quay 

Fendering to quay walls 

Installation of Linkspan 

Services and oil pipes 

9 Fendering to quay walls 
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NSR 06 Daytime Evening Night-time 

Scenario Combined Construction Stages Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance Threshold 

Level 

dB(A) 

Predicted 

Level 

dB(A) 

Significance 

Installation of Linkspan 65 54.5 Neutral 55 53.7 Neutral N/A N/A N/A 
Services and oil pipes 

Surfacing 
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5.1 Discussion of Results 

The worst case noise impacts for each of the modelled scenarios on concurrent construction stages and 

relevant assessment periods are summarised below (refer to Table 4-4). 

Scenario 1 (Months 1, 2 & 3); The combined construction stages of  construction of the approach road, 

removal of stockpile and overburden and installation of the sheet pile wall, are predicted to result in noise 

impacts of Neutral significance at all noise sensitive receptors during the daytime and evening.   

Scenario 2 (Months 4, 5 & 6); The combined construction stages of installation of the sheet pile wall, and 

excavate rock and infill reclamation, are predicted to result in noise impacts of Neutral significance at all noise 

sensitive receptors during the daytime.     

Scenario 3A (Months 7, 8 & 9); The combined construction stages of excavate rock and infill reclamation, 

dredging (cutter suction) and infill reclamation, and construction of the linkspan support dolphin, are predicted 

to result in noise impacts of Neutral significance during the daytime.  During the evening and night-time there 

is an impact of Slight significance at NSR 06 (Builnacraig Street).  The significance of all other impacts is 

predicted to be Neutral during the evening and night-time.   

Scenario 3B (Months 7, 8 & 9); The combined construction stages of excavate rock and infill reclamation, 

dredging (backhoe) and infill reclamation, and construction of the linkspan support dolphin, are predicted to 

result in noise impacts of Neutral significance during the daytime.  During the evening there is an impact of 

Moderate significance at NSR 06 (Builnacraig Street).  At night there is an impact of Major significance at NSR 

06 (Builnacraig Street).  The significance of all other impacts is predicted to be Neutral during the evening and 

night-time.   

Scenario 4 (Month 10); The combined construction stages of excavate rock and infill reclamation, construction 

of the Linkspan Support Dolphin and foundations for caissons, are predicted to result in impacts of Neutral 

significance during the daytime.  During the evening there is an impact of Slight significance at NSR 06 

(Builnacraig Street). The significance of all other impacts is predicted to be Neutral during the evening.  

Scenario 5 (Months 11 & 12); The combined construction stages of foundations for caissons and rock 

armouring to side slopes are predicted to result in impacts of Neutral significance at all receptors during the 

day and evening. 

Scenario 6 (Month 13); The combined construction stages of construction of rock armouring to side slopes and 

placing concrete caissons,  are predicted to result in impacts of Neutral significance at all receptors during the 

day, evening and night-time.     

Scenario 7 (Month 14); The combined construction stages of rock armouring to side slopes and rock fill to 

caissons,  are predicted to result in impacts of Neutral significance at all receptors during the day and evening. 

Scenario 8 (Months 15 & 16); The combined construction stages of concrete deck to caissons, concrete slab to 

quay, fendering to quay walls, installation of linkspan, services and oil pipes, are predicted to result in impacts 

of Neutral significance at all receptors during the day and evening. 

Scenario 9 (Months 17 & 18); The combined construction stages of fendering to quay walls, installation of 

linkspan, services, oil pipes and surfacing, are predicted to result in impacts of Neutral significance at all 

receptors during the day and evening.   
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5.1.1 Greatest Daytime and Evening Noise Impacts 

The greatest noise generating activities during the daytime and evening are predicted to be from the combined 

construction stages of excavate rock and infill reclamation, backhoe dredging and infill reclamation, and 

construction of the linkspan support dolphin (Scenario 3B; Months 7, 8 & 9).  The worst case impacts from 

these construction activities at the DWP and are predicted to be of Neutral significance during the daytime, and 

Moderate significance at NSR 06 (Builnacraig Street) during the evening.   

5.1.2 Greatest Night-time Noise Impacts 

The greatest noise generating activities during the night-time are predicted to be from backhoe dredging 

(Scenario 3B; Months 7, 8 & 9).  The worst case night-time impacts from this construction activity at the DWP 

are predicted to be of Major significance at NSRs 06 (Builnacraig Street), and Neutral significance at all other 

receptors. The maximum duration that backhoe dredging may be carried out at night is three months.    

 

 

.  
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6 CUMULATIVE CONSTRUCTION NOISE IMPACT 

There is the potential for cumulative noise from concurrent construction activities at the DWP and the 

proposed Newton Marina to impact on existing residential receptors.    At the time of writing, the proposed 

construction commencement date for Newton Marina is December 2018, with construction at the DWP 

anticipated to commence in November 2019. There is also the potential for cumulative noise from the 

proposed construction of a fish processing factory on Goat Island, which is scheduled to occur between January 

and December 2019 to impact on existing residential receptors. 

The cumulative impact assessment of noise generated by construction activities from Newton Marina and the 

DWP takes into account the proposed 11 month gap between construction commencement dates. Within the 

13 month period that construction activities are proposed to occur at Newton Marina and the DWP 

concurrently it is understood that exact construction timings may change from those proposed at the moment.  

In order to assess the worst case scenario of cumulative impact during the concurrent period, the greatest 

predicted noise generating activities at Newton Marina and the DWP during the period when both sites are 

operating concurrently have therefore been assumed to occur at the same time.   

Full details of the proposed noise generating construction activities at the proposed Newton Marina are 

provided in Technical Appendix 7.1, within Volume 3 of the Newton Marina EIAR.    

The greatest predicted noise generating construction stages that may occur concurrently for each of the 

considered periods is shown in Table 6-1. 

Table 6-1: Greatest Noise Generating Concurrent Construction Stages; Newton Marina and Deep Water Port 

Assessment 

Period 

Greatest Noise Generating Concurrent Construction Stages 

Newton Marina Deep Water Port 

Scenario / 

Duration 

Combined Construction Stages Scenario / 

Duration 

Combined Construction Stages 

Daytime 
6; 

2 Months 

Dock structure, pontoons, 

surfacing, services to pontoons 

3B; 

2 Months 

 

Excavate rock and infill 

reclamation, dredging 

(backhoe) and infill 

reclamation, linkspan support 

dolphin. 

Evening 
6; 

2 Months 

Dock structure, pontoons, 

surfacing, services to pontoons 

3B; 

2 Months 

 

Dredging (backhoe) and infill 

reclamation, linkspan support 

dolphin. 

Night-time N/A N/A 
3B; 

2 Months 

Dredging (backhoe) and infill 

reclamation. 

 

The greatest noise generating combination of construction stages during the daytime and evening and are from 

Scenario 6 at Newton Marina, and Scenario 3B at the DWP (refer to Technical Appendix 7.1, within Volume 3 of 

the Newton Marina EIAR for full details).  There is no predicted cumulative impact at night, as there are no 

concurrent night-time works scheduled.   

The construction of the proposed fish processing factory at Goat Island, scheduled to occur during daytime 

hours between January and December 2019 (but which may be subject to change) has the potential to 

contribute to the overall cumulative noise impact at existing residential receptors.  Noise generated by the 

proposed construction activities at the factory has been modelled at the location of the existing sensitive 

receptors using CadnaA software.  The noise data and assumptions used within the model is shown as Ref 17 in 

Appendix C of Technical Appendix 7.1 of the Newton Marina EIAE.  As the exact timings of the construction of 
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the factory is unknown at this stage, noise generated by construction activities associated with it have been 

included within the cumulative noise impact assessment, along with worst case noise generating construction 

stages from Newton Marina and the DWP.   

An assessment of the worst-cast cumulative impacts, if the greatest noise generating construction stages at 

Newton Marina, the DWP and the fish processing factory on Goat Island are to occur concurrently, are shown 

in Table 6-2 and Table 6-3. 

Table 6-2: Worst Case Cumulative Impact; Daytime  

Noise 

Sensitive 

Receptor 

Predicted 

Cumulative Facade 

Level 

dB(A) 

Threshold Level 

 

dB(A) 

Excess 

 

dB(A) 

Significance 

1 58.9 65 -6.1 Neutral 

2 64.6 65 -0.4 Neutral 

3 65.9 65 0.9 Slight 

4 65.0 65 0.0 Neutral 

5 62.9 65 -2.1 Neutral 

6 57.0 65 -8.0 Neutral 

 

 Table 6-3: Worst Case Cumulative Impact; Evening 

Noise 

Sensitive 

Receptor 

Predicted 

Cumulative Façade 

Level 

dB(A) 

Threshold Level 

 

dB(A) 

Excess 

 

dB(A) 

Significance 

1 57.5 60 -2.5 Neutral 

2 63.6 65 -1.4 Neutral 

3 65.1 65 0.1 Slight 

4 64.0 65 -1.0 Neutral 

5 61.5 65 -3.5 Neutral 

6 56.3 55 1.3 Slight 

 

The results show that during the daytime period, the significance of the worst case cumulative impact if the 

greatest noise generating construction activities at Newton Marina, DWP and the proposed fish processing 

factory on Goat Island occur concurrently is Slight at NSR 03 (Newton Street).  At the remaining noise sensitive 

receptor locations the impact is Neutral.  During the evening, the significance is Slight at NSRs 03 (Newton 

Street) and 06 (Builnacraig Street). 

There are no scheduled night-time concurrent construction activities at Newton Marina, DWP and the 

proposed fish processing factory on Goat Island.   

6.1 Construction Noise Mitigation 

The worst case daytime significance of effect from construction activities at Newton Marina (including 

cumulative impacts) are predicted to be of Slight significance.  During the evening, the worst case impacts 

(including cumulative impacts) are predicted to be of Moderate significance at one receptor (NSR 06). Impacts 

of Moderate significance are undesirable, but of limited concern (refer to Table 2-2). 
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At night, the worst case impacts (including cumulative impacts) are predicted to be of Major significance at one 

receptor (NSR 06).  Neutral night-time impacts are predicted at the remaining noise sensitive receptors.  The 

predicted Major impact is as a result of employing the less preferred backhoe dredging method at night.  The 

use of backhoe dredging at night is not considered likely, if it were to be employed the maximum duration that 

it would occur is two months. 

Backhoe dredging equipment contains many moving parts requiring access, and as such significant control of 

noise at the source is considered to be impractical.  Similarly, acoustic screening between the source and 

receptor has been considered. However, as the backhoe dredger moves throughout the dredging area at sea 

this could only practically be situated on land where it would be less effective than were it to be located at 

source.  Due to the extent of acoustic screening required, high wind loading considerations on the barrier, and 

the visual impact this would have, the use of acoustic screening is not considered to be practical.   
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7 OPERATIONAL NOISE MODEL RESULTS AND ASSESSMENT 

7.1.1 BS4142:2014 Acoustic Feature Correction 

CadnaA software has been used to model the specific sound level from operational activities at the location of 

the most exposed sensitive receptors.  To calculate the rated sound level, the assessment considers the 

character of the sound being assessed at the receptor location.  If present, corrections for impulsivity, 

intermittency and/or tonality are added to the specific sound level to calculate the rated sound level.   

A sound source may exhibit acoustic characters at source, however, the prominence of these features may be 

masked at the location of the noise sensitive receptors by the residual (background) sound at these locations.  

The amount by which the residual sound masks these features varies as the residual sound changes in level and 

possible character.  Similarly, the sources acoustic character may also vary with time.   

In the case of cargo ships loading/unloading, the movement of metal containers has the potential to create 

sound which is impulsive in nature.  The modelled specific sound from these activities is predicted to be below, 

or close to the measured background noise at the most exposed sensitive receptors, which is an indication that 

the sound is predicted to be mostly inaudible.  Despite this, due to the high transient peak levels that the 

movement of metal containers may create it is considered likely that some sound from these activities may be 

just perceptible at the most exposed sensitive receptors.  For this reason, a correction of 3dB(A), for impulsivity 

that is just perceptible, has been applied to the specific noise levels all receptor locations.   

Similarly, in the case of decommissioning, metal being moved by items of plant such as cranes and excavators, 

has the potential to create sound which is impulsive in nature.  The modelled specific sound from these 

activities is predicted to be below, or close to the measured background noise in most cases, which is an 

indication that the sound is predicted to be mostly inaudible.  Despite this, due to the high transient peak levels 

that the movement of metal containers may create it is considered likely that some sound from these activities 

may be just perceptible at the most exposed sensitive receptors.  For this reason a correction of 3dB(A), for 

impulsivity that is just perceptible, has been applied to the specific noise levels from decommissioning activities 

at all receptor locations.   

If present at source, it is not considered likely that any tonal component from items of plant associated with 

cargo ship loading/unloading or decommissioning shall be audible at the most exposed receptor locations.  This 

is due to the large separation distances between sources and noise sensitive receptors, along with the 

generally low modelled partial specific noise levels of individual items of plant relative to the measured 

background sound. 

7.1.2 Cargo Ship Loading / Unloading 

The noise model results and TAN 2011 assessments for the day and night-time periods for cargo ship 

loading/unloading activities (Scenario 10) are shown in Table 7-1 and Table 7-2. 

Table 7-1: Noise Model Results and TAN 1/2011 Assessment; Daytime, Receptor Height 1.5m. 

Noise Sensitive Receptor 
ID 

1 2 3 4 5 6 

Modelled Specific Level 
 LS, (1 hour) dB 

38.1 32.5 31.3 34.9 30.3 39.9 

Acoustic Feature 
Correction dB(A) 

3.0 3.0 3.0 3.0 3.0 3.0 

Rated Noise 41.1 35.5 34.3 37.9 33.3 42.9 
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Noise Sensitive Receptor 
ID 

1 2 3 4 5 6 

LAr, (1 hour) dB 

Background Noise LA90, (1 

hour) dB 
50.5 48.7 48.7 48.7 48.7 42.0 

Rated - Background Noise 
dB(A) 

-9.4 -13.2 -14.4 -10.8 -15.4 0.9 

Sensitivity of Receptor  Low 

Existing Level  
LAeq, (1 hour) dB 

56.7 60.2 60.2 60.2 60.2 50.1 

Specific Level + Existing 
Level 

LAeq, (1 hour) dB 
56.8 60.2 60.2 60.2 60.2 50.5 

Change in level 0.1 0.0 0.0 0.0 0.0 0.4 

Magnitude of Impact 
(After – Before) 

Negligible No change Negligible 

Significance of 
Effects 

Neutral / 
Slight 

Neutral 
Neutral / 

Slight 

 

Table 7-2: Noise Model Results and TAN 1/2011 Assessment; Night-time, Receptor Height 4m. 

Noise Sensitive Receptor 
ID 

1 2 3 4 5 6 

Modelled Specific Level 
 LS, (1 hour) dB 

35.7 30.1 28.9 32.5 27.9 37.5 

Acoustic Feature 
Correction dB(A) 

3.0 3.0 3.0 3.0 3.0 3.0 

Rated Noise 
LAr, (1 hour) dB 

38.7 33.1 31.9 35.5 30.9 40.5 

Background Noise LA90, (1 

hour) dB 
36.0 40.0 40.0 40.0 40.0 31.8 

Rated - Background Noise 
dB(A) 

2.7 -6.9 -8.1 -4.5 -9.1 8.7 

Sensitivity of Receptor  Low Medium 

Existing Level  
LAeq, (1 hour) dB 

49.2 49.5 49.5 49.5 49.5 38.0 

Specific Level + Existing 
Level 

LAeq, (1 hour) dB 
49.4 49.5 49.5 49.6 49.5 40.8 

Change in level 0.2 0.0 0.0 0.1 0.0 2.8 

Magnitude of Impact 
(After – Before) 

Negligible No change No change Negligible No change Minor 

Significance of 
Effects 

Neutral / 
Slight 

Neutral Neutral 
Neutral / 

Slight 
Neutral Slight 

 

The results show that the daytime noise from cargo ship loading / unloading activities at the DWP is predicted 

to result in an increase in noise levels at sensitive receptors of between 0.1dB(A) at NSR 01 (South Beach) and 

0.4dB(A) at NSR 06 (Builnacraig Street).  The significance of the increases in noise level are Neutral/Slight at 

NSRs 01 (South Beach) and 06 (Builnacraig Street).  The noise levels are predicted to be unchanged at NSRs 02, 

03, 04 (Newton Street) and NSR 05 (Seaview Terrace).   
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At night the noise from cargo ship loading / unloading activities at the DWP is predicted to result in an increase 

in noise levels at sensitive receptors of between 0.1dB(A) at NSR 01 (Newton Street) and 2.8dB(A) at NSR 06 

(Builnacraig Street).  The significance of the increases in noise level are Neutral/Slight at NSRs 01 & 04 (South 

Beach & Newton Street) and Slight at NSR 06 (Builnacraig Street).  The noise levels are predicted to be 

unchanged at NSRs 02 &0 3 (Newton Street) and NSR 05 (Seaview Terrace).   

7.1.3 Decommissioning  

The noise model results and TAN 2011 assessments for the daytime period for decommissioning activities 

(Scenario 11) are shown in Table 7-3. 

Table 7-3: Noise Model Results and TAN 1/2011 Assessment; Daytime, Receptor Height 1.5m. 

Noise Sensitive Receptor 
ID 

1 2 3 4 5 6 

Modelled Specific Level 
 LS, (1 hour) dB 

46.0 48.9 39.3 49.0 48.2 48.0 

Acoustic Feature 
Correction dB(A) 

3.0 3.0 3.0 3.0 3.0 3.0 

Rated Noise 
LAr, (1 hour) dB 

49.0 51.9 42.3 52.0 51.2 51.0 

Background Noise LA90, (1 

hour) dB 
50.5 48.7 48.7 48.7 48.7 42.0 

Rated - Background Noise 
dB(A) 

-1.5 3.2 -6.4 3.3 2.5 9.0 

Sensitivity of Receptor  Low Low Low Low Low Medium 

Existing Level  
LAeq, (1 hour) dB 

56.7 60.2 60.2 60.2 60.2 50.1 

Specific Level + Existing 
Level 

LAeq, (1 hour) dB 
57.1 60.5 60.2 60.5 60.5 52.2 

Change in level 0.4 0.3 0.0 0.3 0.3 2.1 

Magnitude of Impact 
(After – Before) 

Negligible Negligible No change Negligible Negligible Minor 

Significance of 
Effects 

Neutral / 
Slight 

Neutral / 
Slight 

Neutral 
Neutral / 

Slight 
Neutral / 

Slight 
Slight 

 

The results show that the daytime noise from decommissioning activities at the DWP is predicted to result in an 

increase in noise levels at sensitive receptors of between 0.3dB(A) at NSRs 02, 04 & 05 (Newton Street & 

Seaview Terrace) and 2.1dB(A) at NSR 06 (Builnacraig Street).  The significance of the increases in noise level 

are Neutral/Slight at NSRs 01 (South Beach) 02 & 04 (Newton Terrace) & 05 (Seaview Terrace) and Slight 06 

(Builnacraig Street).  The noise levels are predicted to be unchanged at NSRs 03 (Newton Street).   

7.1.4 Cargo Unloading and Decommissioning 

The noise model results and TAN 2011 assessments for the daytime period for cargo ship loading/unloading 

activities and decommissioning activities occurring concurrently are shown in Table 7-4.   
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Table 7-4: Noise Model Results and TAN 1/2011 Assessment; Night-time, Receptor Height 4m. 

Noise Sensitive Receptor 
ID 

1 2 3 4 5 6 

Modelled Specific Level 
 LS, (1 hour) dB 

46.6 49.0 40.0 49.2 48.3 48.7 

Acoustic Feature 
Correction dB(A) 

3.0 3.0 3.0 3.0 3.0 3.0 

Rated Noise 
LAr, (1 hour) dB 

49.6 52.0 43.0 52.2 51.3 51.7 

Background Noise LA90, (1 

hour) dB 
50.5 48.7 48.7 48.7 48.7 42.0 

Rated - Background Noise 
dB(A) 

-0.9 3.3 -5.7 3.5 2.6 9.7 

Sensitivity of Receptor  Low Low Low Low Low Medium 

Existing Level  
LAeq, (1 hour) dB 

56.7 60.2 60.2 60.2 60.2 50.1 

Specific Level + Existing 
Level 

LAeq, (1 hour) dB 
57.1 60.5 60.2 60.5 60.5 52.5 

Change in level 0.4 0.3 0.0 0.3 0.3 2.4 

Magnitude of Impact 
(After – Before) 

Negligible Negligible No change Negligible Negligible Minor 

Significance of 
Effects 

Neutral / 
Slight 

Neutral / 
Slight 

Neutral 
Neutral / 

Slight 
Neutral / 

Slight 
Slight 

 

The results show that the daytime noise from cargo ship loading / unloading and decommissioning activities at 

the DWP is predicted to result in an increase in noise levels at sensitive receptors of between 0.3dB(A) at NSRs 

02, 04 & 05 (Newton Street & Seaview Terrace) and 2.4dB(A) at NSR 06 (Builnacraig Street).  The significance of 

the increases in noise level are Neutral/Slight at NSRs 01 (South Beach), 02 & 04 (Newton Street), 05 (Seaview 

Terrace) and Slight at 06 (Builnacraig Street).  The noise levels are predicted to be unchanged at NSR 03 

(Newton Street).   

7.2 Operational Road Traffic Noise Assessment 

The proposed development is predicted to increase traffic flows on the local road network surrounding the 

site. In order to assess how the noise levels will increase in these areas, future year noise models for 2021 (year 

of development completion; Phase 1) with and without development generated traffic have been compared.  

The traffic data used includes operational road traffic from the proposed Newton Marina development and 

therefore considers cumulative impact from both sites. 

The locations and relevant heights for each of the existing noise sensitive receptors are detailed in Error! 

eference source not found.2, Section 4.  Their locations are shown in Drawing No. 670525-034, Appendix A.   

7.2.1 Comparison of Daytime Predicted Noise Levels 

Daytime noise levels in the rear gardens of the noise sensitive receptors with vs without development 

generated traffic are compared in Table 7-5. 
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Table 7-5: Comparison of Daytime Noise Levels With vs Without Development; 1.5m Receptor Height. 

Noise 
Sensitive 
Receptor 
ID 

2021 Without 
Development 

LAeq, T dB(A) 

2021 With 
Development 

LAeq, T dB(A) 

Differences 
 

dB(A) 

TAN 2011 
Magnitude of 

Impact 

TAN 2011 Level of 
Significance 

01 44.4 44.9 0.5 Negligible Slight 

02 41.5 42.3 0.8 Negligible Slight 

03 40.2 40.7 0.5 Negligible Slight 

04 43.9 44.2 0.3 Negligible Slight 

05 43.0 43.3 0.3 Negligible Slight 

06 44.8 45.2 0.4 Negligible Slight 

 

The results show that the predicted change in daytime noise levels within rear gardens when comparing between 

the with vs without development scenarios for the year of development completion (2021) varies between 

0.3dB(A) at NSRs 04 & 05 (Macaulay Road & Perceval Road South) and 0.8dB(A) at NSR 02 (Marybank), the TAN 

2011 significance of which is Slight. This is due to the current traffic flows increasing with development generated 

traffic.  An increase in noise levels of less than 1dB(A) shall not be perceptible to the listener, and is therefore 

considered as insignificant.  

7.2.2 Comparison of Night-time Predicted Noise Levels 

Night time noise levels at the facades of the noise sensitive receptors with vs without development generated 

traffic are compared in Table 7-6. 

Table 7-6: Comparison of Night-time Noise Levels With vs Without Development; 4m Receptor Height 

Noise 
Sensitive 
Receptor 
ID 

2021 Without 
Development 

LAeq, T dB(A) 

2021 With 
Development 

LAeq, T dB(A) 

Differences 
 

dB(A) 

TAN 2011 
Magnitude of 

Impact 

TAN 2011 Level of 
Significance 

01 47.7 48.0 0.3 Negligible Slight 

02 46.2 46.9 0.7 Negligible Slight 

03 43.4 44.1 0.7 Negligible Slight 

04 45.4 45.5 0.1 Negligible Slight 

05 41.0 41.1 0.1 Negligible Slight 

06 46.9 47.3 0.4 Negligible Slight 

 

The results show that the predicted change in night-time façade noise levels when comparing between the with 

vs without development scenarios for the year of development completion (2021) varies between 0.1dB(A) at 

NSRs 04 & 05 (Macaulay Road & Perceval Road South) and 0.7dB(A) at NSRs 02 & 03 (Marybank & Perceval Road 

South), the TAN 2011 significance of which is Slight. This is due to the current traffic flows increasing with 

development generated traffic.  An increase in noise levels of less than 1dB(A) shall not be perceptible to the 

listener, and is therefore considered as insignificant.  
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8 CONCLUSIONS 

A construction and operational noise assessment has been carried out for the proposed Deep Water Port 

development at Stornoway.    

8.1 Construction Noise 

Worst case combined construction stages based on the proposed construction schedule have been modelled 

using CadnaA software.  Details of construction activities and associated plant on which assessment 

assumptions are based have been provided by Wallace Stone and Stornoway Port Authority.   

8.1.1 Daytime and Evening Construction Noise 

The greatest noise generating activities during the daytime and evening are predicted to be from the combined 

construction stages of excavate rock and infill reclamation, backhoe dredging and infill reclamation, and 

construction of the linkspan support dolphin (Scenario 3B; Months 7, 8 & 9).  The worst case impacts from 

these construction activities at the DWP and are predicted to be of Neutral significance during the daytime, and 

Moderate significance at NSR 06 (Builnacraig Street) during the evening.   

8.1.2 Night-time Construction Noise 

Potential construction activities that may be carried out at night are dredging (cutter suction and/or backhoe) 

and infill reclamation (months 7 & 8), and placing of concrete caissons (month 13).   

The greatest noise generating activities during the night-time are predicted to be from backhoe dredging 

(Scenario 3B; Months 7, 8 & 9).  The worst case night-time impacts from this construction activity at the DWP 

are predicted to be of Major significance at NSRs 06 (Builnacraig Street), and Neutral significance at all other 

receptors. The maximum duration that backhoe dredging may be carried out at night is three months.    

8.1.3 Cumulative Impact 

A cumulative noise impact assessment has been carried to consider scheduled concurrent construction 

activities at the proposed DWP, Newton Marina, and fish processing factory on Goat Island.  Timings of 

proposed construction schedules have been provided by Wallace Stone and Stornoway Port Authority.   

During the daytime period, the significance of the worst case cumulative impact from scheduled concurrent 

construction activities at DWP, Newton Marina and the proposed fish processing factory on Goat Island is Slight 

at NSR 03 (Newton Street).  At the remaining noise sensitive receptor locations the impact is Neutral.  During 

the evening, the significance is Slight at NSRs 03 (Newton Street) and 06 (Builnacraig Street). 

There are no scheduled night-time concurrent construction activities at DWP, Newton Marina, and the 

proposed fish processing factory.   

8.2 Operational Noise 

The operational noise assessment considers potentially significant noise generating activities within the DWP; 

cargo ship loading/unloading within Phase 1 and decommissioning of large marine structures within future 
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proposed phases 2, 3 & 4.  The change in road traffic noise as a result of development generated traffic has also 

been modelled and assessed.   

8.2.1 Cargo Ship Loading / Unloading and Decommissioning 

The noise from cargo ship loading / unloading activities within Phase 1 of the DWP and decommissioning of 

large marine structures within Phases 2, 3 & 4 has been modelled and assessed, both individually and as a 

worst case scenario, occurring concurrently.   

The worst case increase in noise levels from daytime cargo loading / unloading activities is by 0.4dB(A) at NSR 

06 (Builnacraig Street), the significance of which is Neutral/Slight.  At night, the worst case increase in noise 

levels is 2.8dB(A) at NSR 06 (Builnacraig Street), the significance of which is Slight.    

The worst case increase in noise levels from daytime decommissioning activities is 2.1dB(A) at NSR 06 

(Builnacraig Street), the significance of which is Slight. 

The worst case increase in noise levels from daytime cargo loading / unloading and decommissioning activities 

occurring concurrently is 2.4dB(A) at NSR 06 (Builnacraig Street), the significance of which is Slight.   

8.2.2 Operational Road Traffic Noise; Including Cumulative Impact 

A TAN 2011 assessment of the day and night-time noise impact from future (2021) development generated 

road traffic at existing noise sensitive receptors within the areas surrounding the Site, through comparison 

between with vs without development scenarios has been carried out.  The traffic data used includes 

operational traffic flows from the proposed Newton Marina development and therefore considers cumulative 

impact from both sites. 

The predicted change in daytime noise levels when comparing between the with vs without development 

scenarios for the year of development completion (2021) varies between 0.3dB(A) at NSRs 04 & 05 (Macaulay 

Road & Perceval Road South) and 0.8dB(A) at NSR 02 (Marybank), the TAN 2011 significance of which is Slight. 

This is due to the current traffic flows increasing with development generated traffic.  An increase in noise levels 

of less than 1dB(A) shall not be perceptible to the listener, and is therefore considered as insignificant. 

The results show that the change in night-time façade noise levels when comparing between the with vs without 

development scenarios for the year of development completion (2021) varies between 0.1dB(A) at NSRs 04 & 05 

(Macaulay Road & Perceval Road South) and 0.7dB(A) at NSRs 02 & 03 (Marybank & Perceval Road South), the 

TAN 2011 significance of which is Slight. This is due to the current traffic flows increasing with development 

generated traffic.  An increase in noise levels of less than 1dB(A) shall not be perceptible to the listener, and is 

therefore considered as insignificant. 
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B ABC CATEGORY THRESHOLDS 

The appropriate ABC category thresholds for each of the noise sensitive receptors has been calculated 

following guidance provided in Annex E of the standard (refer to Section 2.2.1 for assessment criteria).   

Calculations for each of the noise sensitive receptors, based on measured day and night-time ambient noise 

levels in the absence of construction noise is shown in Table 0-1 to Table 0-3.  Evening ambient noise levels 

have been assumed to be the average of daytime and night-time measured noise levels.   

 

Table 0-1: ABC Category Thresholds, NSR 01 

NSR 01; Measurement Position No. 1 Measured Daytime 

dB(A) 

Measured Night-

time dB(A) 

Evening dB(A) 

Ambient Levels 57.7 48.1 
N/A 

55.4 50.0 

Average Levels 56.7 49.2 54.4 

Average Levels Rounded 55.0 50.0 55.0 

BS5228 ABC Category A C B 

Threshold Value 65 55 60 

 

Table 0-2: ABC Category Thresholds, NSRs 02 to 05 

NSRs 02 to 05; Measurement Position 

No. 2 

Measured Daytime 

dB(A) 

Measured Night-

time dB(A) 
Evening dB(A) 

Ambient Levels 60.3 52 
N/A 

60.0 43.2 

Average Levels 60.2 49.5 57.5 

Average Levels Rounded 60.0 50.0 60.0 

BS5228 ABC Category A C C 

Threshold Value 65 55 65 

 

Table 0-3: ABC Category Thresholds, NSR 06 

NSRs 06; Measurement Position No. 3 Measured Daytime 

dB(A) 

Measured Night-

time dB(A) 
Evening dB(A) 

Ambient Levels 50.3 39.2 
N/A 

49.9 36.2 

Average Levels 50.1 38.0 47.4 

Average Levels Rounded 50.0 40.0 50.0 

BS5228 ABC Category A A A 

Threshold Value 65 45 55 
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C CONSTRUCTION NOISE MODEL DATA 

Ref Start 

Month 

Finish 

Month 

Construction 

Stage 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Times 

% On-time 

of 

Operating 

Hours 

Mins per 

16 Hour 

Daytime 

Mins per 

8 Hour 

Night-

time 

1 1 3 
Approach 

Road 

Articulated dump truck; site 

movements 
4 85 BS5228 C6 Ref. 17 1 

07:00 to 

20:00 (780 

mins) 

80 624 0 

Articulated dump truck; 

tipping 
4 80 BS5228 C1 Ref. 11 1 10 78 0 

30t excavator; loading 

dumper trucks 
1 85 BS5228 C1 Ref 10 1 75 585 0 

30t excavator, grading 1 76 BS5228 D3 Ref 61 0.5 75 585 0 

Vibrating roller 1 80 BS5228 C.5 Ref 21 0.5 90 702 0 

Articulated dump truck; 

delivery 

10 

per 

day 

85 BS5228 C6 Ref. 17 1 5 40 0 

Articulated dump truck 

delivery; tipping 

10 

per 

day 

80 BS5228 C1 Ref. 11 1 1 10 0 

2 1 2 

Remove and 

stockpile 

overburden 

from rock 

excavation 

area 

Articulated dump truck; site 

movements 
6 85 BS5228 C6 Ref. 17 1 

07:00 to 

20:00 (780 

mins) 

90 702 0 

Articulated dump truck; 

tipping 
6 80 BS5228 C1 Ref. 11 1 10 78 0 

20t excavator 2 71 BS 5228 C.2 Ref 21 0.5 100 780 0 

3 2 6 
Install sheet 

pile wall 

100t crawler crane 1 67 BS 5228 C.3 ref 28 1 07:00hrs 

to 

19:00hrs 

(720 mins) 

50 360 0 

Tug boat 1 82 CNP 221 1 10 82 0 

Large capacity vibrating 

hammer 
1 88 BS5228 D4 Ref43 1 65 468 0 
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Ref Start 

Month 

Finish 

Month 

Construction 

Stage 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Times 

% On-time 

of 

Operating 

Hours 

Mins per 

16 Hour 

Daytime 

Mins per 

8 Hour 

Night-

time 

Large capacity impact 

hammer 
1 90 BS5228 D4 Ref 64b 1 

 
35 252 0 

HGV delivery 
4 per 

day 
80 BS5228 C6 Ref 21 0.5 2 16 0 

4 6 10 

Excavate 

rock and 

infill 

reclamation 

Crawler rock drill 3 100 CNP 181 0.5 

07:00hrs 
to 

19:00hrs 
(720 mins) 

 

75 540 0 

30t vibratory roller 2 80 BS5228 C.5 Ref 21 0.5 100 720 0 

40t loading shovel 2 71 BS5229 C4. Ref 13 0.5 90 648 0 

Articulated dump truck; 

tipping 
8 80 BS5228 C1 Ref. 11 1 10 72 0 

30t articulated dump truck 8 85 BS5228 C6 Ref 17 1 75 540 0 

30t excavator; loading 

dumper truck 
4 85 BS5228 C1 Ref 10 1 75 540 0 

5a 7 8 
Dredge and 

infill 
reclamation 

Cutter suction dredger 
 

1 82 

Royal Haskoning 
DHV; Swansea 
Channel NIA, 
Memo, dated 25th 
June 2014. 
 

1 

24 hours 
(960mins 
day / 480 

mins night) 
 

100 960 480 

5b 7 8 

Dredge and 

infill 

reclamation 

Backhoe dredger 1 88 

Aberdeen Harbour 

Expansion Project; 

Vol 3, Appendix 

20-C,   Waterman.  

Nov 2015. 

1 

24 hours 
(960mins 
day / 480 

mins night) 
 

100 960 480 

Hopper barge 1 76 CNP 061 1 100 960 480 

6 7 10 

Linkspan 
Support 
Dolphin 

 

100t crawler crane 1 67 BS 5228 C.3 ref 28 1 07:00hrs 
to 

20:00hrs 
(780 mins) 

90 702 0 

Tug boat 1 82 CNP 221 1 10 78 0 

Large capacity vibrating 

hammer 
1 88 BS5228 D4 Ref43 1 50 390 0 
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Ref Start 

Month 

Finish 

Month 

Construction 

Stage 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Times 

% On-time 

of 

Operating 

Hours 

Mins per 

16 Hour 

Daytime 

Mins per 

8 Hour 

Night-

time 

Large capacity impact 

hammer 
1 90 BS5228 D4 Ref 64b 1 50 390 0 

HGV delivery 2 per 

day 
80 BS5228 C6 Ref 21 0.5 1 8 0 

7 10 12 
Foundations 
for caissons 

 

Hopper barge 2 76 CNP 061 1 

07:00hrs 
to 

20:00hrs 
(780 mins) 

 

50 390 0 

Backhoe dredger 1 78 BS5228 C7 ref. 1 1 70 546 0 

30t excavators 2 75 BS5228 C2. Ref 16 0.5 75 585 0 

Articulated dump truck; 

delivery 

5 per 

day 
85 BS5228 C6 Ref. 17 1 3 20 0 

Articulated dump truck 

delivery; tipping 

5 per 

day 
80 BS5228 C1 Ref. 11 1 1 5 0 

8 11 14 

Rock 
armouring to 
side slopes /  

link road. 
 

30t articulated dump truck 6 85 BS5228 C6 Ref. 17 0.5 

07:00hrs 

to 

20:00hrs 

(780 mins) 

70 546 0 

Articulated dump truck; 

tipping 
6 80 BS5228 C1 Ref. 11 1 10 78 0 

40t excavator 1 81 BS5228 C6 Ref. 6 0.5 100 780 0 

100t long reach excavator 1 86 BS5228 C6 Ref 5 0.5 100 780 0 

Articulated dump truck; 

delivery 

13 

per 

day 

85 BS5228 C6 Ref. 17 1 13 52 0 

Articulated dump truck 

delivery; tipping 

13 

per 

day 

80 BS5228 C1 Ref. 11 1 2 13 0 

Vibrating roller 1 80 BS5228 C.5 Ref 21 0.5 90 702 0 

9 13 13 

Placing 
concrete 
caissons 

 

Tugs 2 82 CNP 221 1 

24 hours 
(960mins 
day / 480 

mins night) 

20 192 96 

Hydraullic winch 4 74 CNP 263 1 20 192 96 

Diesel generator for water 

pumps 
1 62 

Manufacturer's 

data sheet; 

Aggreko 500kVA 

Diesel Generator 

0.5 40 384 192 
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Ref Start 

Month 

Finish 

Month 

Construction 

Stage 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Times 

% On-time 

of 

Operating 

Hours 

Mins per 

16 Hour 

Daytime 

Mins per 

8 Hour 

Night-

time 

Submersible water pump 

(electric) 
12 69 BS5228, C11, Ref 3 1 40 384 192 

HGV delivery 
2 per 

day 
80 BS5228 C6 Ref 21 0.5 1 8 0 

10 14 14 
Rock fill to 
caissons 

 

30t excavator; loading 

dumper truck 
2 85 BS5228 C1 Ref 10 1 07:00hrs 

to 
20:00hrs 

(780 mins) 
 

75 585 0 

Articulated dump truck 4 85 BS5228 C6 Ref. 17 1 90 702 0 

Articulated dump truck; 

tipping 
4 80 BS5228 C1 Ref. 11 1 10 78 0 

11 15 16 

Concrete 
deck to 
caissons 

 

100t crane 1 67 BS 5228 C.3 ref 28 1 

07:00hrs 
to 

20:00hrs 
(780 mins) 

20 156 0 

Vibrating poker 4 78 BS5228 C4. Ref 33 0.5 60 468 0 

Concrete truck deliveries 

12 

per 

day 

80 BS5228 C.4 Ref 20 0.5 6 48 0 

Concrete truck pouring 2 67 BS5228 C.4 Ref 24 0.5 100 390 0 

12 15 16 
Concrete 

slab to quay 
 

50t crane 1 70 BS5228 C3 Ref 29 1 
07:00hrs 

to 
20:00hrs 

(780 mins) 

50 390 0 

Vibrating poker 4 78 BS5228 C4. Ref 33 0.5 50 390 0 

Concrete truck deliveries 
9 per 

day 
80 BS5228 C.4 Ref 20 0.5 5 36 0 

Concrete truck pouring 2 67 BS5228 C.4 Ref 24 0.5 100 780 0 

13 15 17 
Fendering to 

quay walls 

50t crane 1 70 BS5228 C3 Ref 29 1 07:00hrs 
to 

20:00hrs 
(780 mins) 

50 390 0 

HGV delivery 
2 per 

day 
80 BS5228 C6 Ref 21 0.5 1 8 0 

14 16 17 
Installation 
of Linkspan 

 

100t crane 1 67 BS 5228 C.3 ref 28 1 
07:00hrs 

to 
18:00hrs 

(660 mins) 

50 390 0 

300t crane 1 78 BS5228 C4 Ref. 38 1.5 10 66 0 

Concrete truck deliveries 
2 per 

day 
80 BS5228 C.4 Ref 20 0.5 1 8 0 

Concrete truck pouring 1 67 BS5228 C.4 Ref 24 0.5 50 330 0 
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Ref Start 

Month 

Finish 

Month 

Construction 

Stage 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Times 

% On-time 

of 

Operating 

Hours 

Mins per 

16 Hour 

Daytime 

Mins per 

8 Hour 

Night-

time 

Delivery vessel 1 82 CNP 221 1 10 66 0 

15 16 18 
Services and 

oil pipes 
 

20t excavator 1 71 BS 5228 C.2 Ref 21 0.5 07:00hrs 
to 

18:00hrs 
(660 mins) 

 

75 495 0 

50t crane 1 70 BS5228 C3 Ref 29 1 50 330 0 

HGV delivery 
2 per 

day 
80 BS5228 C6 Ref 21 0.5 1 8 0 

16 17 18 Surfacing 

Stone Crushers 2 90 BS5228 C9 Ref 14 1 

07:00hrs 
to 

20:00hrs 
(780 mins) 

70 546 0 

Vibratory roller 2 80 BS5228 C.5 Ref 21 0.5 100 780 0 

30t excavator; loading 

dumper truck 
2 85 BS5228 C1 Ref 10 1 90 702 0 

Articulated dump truck 4 85 BS5228 C6 Ref. 17 1 80 624 0 

Articulated dump truck; 

tipping 
4 80 BS5228 C1 Ref. 11 1 10 78 0 

Asphalt spreader 2 82 BS5228 D8 Ref 22 0.5 100 780 0 
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D OPERATIONAL NOISE MODEL DATA 

Ref Description of 

Operations 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Periods 

% On-time 

of 

Operating 

Hours 

Mins per 16 

Hour 

Daytime 

Mins per 8 

Hour Night-

time 

17 

Cargo Ship 

Loading / 

Unloading 

Crane; Cargo loading / 

unloading; moving 

containers to / from boat 

1 79 

Waterman; Aberdeen 

Harbour Expansion 

Project, Volume 2 

Environmental 

Statement, 

November 2015 

1.5 
Daytime / 

Night-time 

65 day / 50 

night 
624 240 

Telescopic handler 1 79 BS5228 C 4 Ref. 54 0.5 
65 day / 50 

night 
624 240 

18 

Decommissioning 

Activities; Decom 

Area 

Excavator (80 tons) with 

shears - clipping 
2 86 

EnviroCentre 

historical data 1.5 

Daytime 
65 624 0 

Excavator with sorting 

equipment – placing metal 

in skip 

1 78 
EnviroCentre 

historical data 
1.5 65 624 0 

Large mobile crane (300t) 1 78 BS5228 C4 Ref. 38 1.5 65 624 0 

Cherry Picker; 60m reach 

(35t wheeled mobile 

crane) 

1 70 
BS5228, Table C4, Ref 

43 
1.5 65 624 0 

Forklifts (30 tonnes) 1 56 
Manufacturers’ data 

sheet  
0.5 65 624 0 

19 

Decommissioning 

Activities; Storage 

Area 

Forklift (30 tonnes) 1 56 
Manufacturers’ data 

sheet 
0.5 

Daytime 
65 624 0 

Tractor with trailer 1 79 
BS5228, Table C4, Ref 

75. 
1 65 624 0 

Sweeper truck 1 76 
BS5228, Table C4, Ref 

90 
0.5 50 480 0 
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Ref Description of 

Operations 

Individual Plant / Activities No. of 

Units 

Lp at 

10m 

dB(A) 
Data Source 

Source 

Height 

(m) 

Operating 

Periods 

% On-time 

of 

Operating 

Hours 

Mins per 16 

Hour 

Daytime 

Mins per 8 

Hour Night-

time 

Excavator with sorting 

equipment – placing metal 

in skip 

1 78 
LAeq at 4.5m 

measured data 
1.5 65 624 0 

20 

Decommissioning 

Activities; Loading 

operations (to 

Boat) 

Excavator with sorting 

equipment – placing metal 

in skip 

1 78 
LAeq at 4.5m 

measured data 
1.5 

Daytime 

65 624 0 

Dump truck (30t) 1 82 
Manufacturers’ data 

sheet  
1 85 624 0 
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1 Archaeological and Historical Overview of the Inner Study 

Area 

1.1 Previous investigations 

The CneS HER does not record any previous archaeological investigations within the 

ISA, but there have been a number of marine surveys within Ghlumaig Bay. Both the 

HER and the Canmore database record details of dives by RAF Brize Norton Sub 

Aqua Club in 1976, undertaken in order to confirm the locations, condition and 

extent of a number of known wrecks within the bay. In the 1980s, the University of 

Sheffield also undertook a number of walkover surveys in the Western Isles, one of 

these surveys took place on Lewis and included some of the shoreline of Arnish 

Point. 

Other recent investigations undertaken within the ISA, but not yet recorded on the 

HER, comprise walkover surveys associated with the proposed Western Isles Grid 

Connection (Headland Archaeology, 2015) and the Arnish Switching Stations 

Headland Archaeology, 2016). Neither survey identified any previously unrecorded 

archaeological features or deposits within the ISA.   

1.2 Geology and geomorphology 

According to BGS data, solid geology in the majority of the ISA comprises Lewisian 

Gneiss, it can be seen as exposed outcrops across the western half of the ISA. In the 

east and centre of the ISA, a band of protocataclastite of the Outer Hebrides thrust 

zone runs north/south across the ISA. In the ISA, the bedrock is largely exposed, and 

only partially covered with superficial deposits of peat-rich topsoil. 

1.3 Prehistoric evidence 

There are no known Prehistoric remains in the ISA. In the OSA the earliest known 

remains are those of a probable Neolithic chambered cairn, Cnoc Na Croich 

(SM6550). In Loch Arnish to the south west of the Inner Study Area is Loch Arnish 

Dun (SM5397), the remains of an apparently artificial island or crannog. The site is 

probably of Iron Age to early medieval date. However, in the Outer Hebrides there is 

a tradition of crannogs being used throughout the medieval period and even into 

the post-medieval period (Armit 1996, 218). 

1.4 Medieval to Post Medieval 

There are no Medieval to Post Medieval assets in the Inner Study Area, but the 

shelter offered by the various coves and bays in the OSA was known to the Vikings. 

The name ‘Stornoway’ derives from the Norse ‘Stjornavagr’, meaning ‘Steering Bay’, 

and indicates the bay’s importance as a safe haven on Scotland’s west coast. The 

towns development can be traced on historical maps, extracts of some of which are 

included as Appendix M.2.  
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Arnish Point in the medieval to post-medieval period appears likely to have been 

transformed from a wild landscape to agricultural land. Historic aerial photographs 

show areas of lazy bed cultivation across Arnish Point and the HER records two areas 

of post- medieval field systems (MWE142511 & MWE142512).  Examination of 

Google Earth images confirms that areas of post-medieval field systems only survive 

in the area surrounding Arnish Point Lighthouse and gun emplacements to the north 

and east of the Fabrication Yard. 

By 1607, Stornoway’s importance as a commercial port was recognised as it was 

created a Burgh of Barony, and in 1610 James VI granted Lewis to the Earls of 

Seaforth. A ‘castle’ is depicted on seventeenth century maps of the OSA (Appendix 

M.2a). The earls’ investment, and the new burgh status, allowed Stornoway to 

develop into a prosperous fishing port, and by the early nineteenth century a thriving 

town had developed along the shore (Appendix M.2b and M.2d).   

In 1746 following defeat at Culloden, Charles Edward Stuart (Bonnie Prince Charlie) 

fled to the Outer Hebrides. Arnish Point is amongst the places he is recorded as 

having spent a night. He is recorded as having found shelter at Kildun House 

(Appendix M.2e) on Arnish Point on the 5th May 1746 before moving on the 

following day. Arnish Monument (LB13329) was built around 1860 in 

commemoration of this event. 

1.5 Modern  

In 1844 Lewis was bought by the Matheson family, and another round of investments 

and development began. The harbour was expanded and improved with the addition 

of a number of new piers and associated buildings. Stornoway became a vital port to 

the herring industry, and the town continued to grow.  

Arnish Point lighthouse (LB13328) was built in the 1850s to mark the entrance to 

Stornoway Bay (Appendix M.2f). It was manned until 1963 when it was automated 

(http://www.stornowaytrust.org.uk/downloads/Arnish_Lighthouse.pdf, viewed 

27/3/18). 

The Second World War saw Arnish Point become the front line in the defence of the 

island and an important defensive point in the control of the Minch with the building 

of the gun emplacements and associated buildings (SM5347).  

In the 1970s the construction of the Fabrication Yard at Arnish saw large-scale 

ground clearance and levelling over much of Arnish Point. This included the removal 

of Kildun House. 

http://www.stornowaytrust.org.uk/downloads/Arnish_Lighthouse.pdf
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1.6 Maritime   

As a long-established fishing town, as well as the main transport and freight port for 

Lewis, Stornoway harbour has been a busy shipping port for hundreds of years. The 

CneS HER and Canmore database record over 50 known wrecks within the OSA, most 

of these are of named vessels which sank in the nineteenth and twentieth centuries. 

Most of the wrecks are along the northern edge of Stornoway Bay, where a number 

of reefs and rocks ensure a hazardous entrance to the harbour. 

2 Gazetteer of Heritage Assets within the Inner Study Area 
Ref. Name/Location Description/Date Easting Northing 

MWE142507 Dyke, Arnish  Earth and stone dyke defining two 

sides of a sub-rectangular area of 

approximately 8Ha. North-eastern side 

of the area defined by the shoreline, 

and the south-east side has been lost 

with construction of Arnish yard. 

Undated 

142312 930585 

MWE142511 Field System, Arnish  Cultivation ridges representing the 

remains of rig & furrow and/or lazy 

beds are visible in aerial photography 

of the headland on the eastern side of 

Ghlumaig Bay. Field boundary banks 

are also discernible, Post Medieval 

142850 930976 
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Ref. Name/Location Description/Date Easting Northing 

W1 Alabama: Seid 

Rocks, Stornoway, 

Lewis, North Minch 

(Cas.) 

The steamship was on passage from 

Copenhagen to Baltimore and was 

driven into Stornoway seeking shelter. 

She sank there, possibly after a fire. The 

wreck is extensive and confused, 

showing every sign of dispersal by 

explosives. The recognition of objects 

was difficult due to the damage and 

poor visibility. The wreck is covered in a 

fine layer of silt. The highest 

obstruction is believed to be a cargo 

boom which was at a recorded depth 

of 6 metres. The bulk of the wreck lies 

between 10.6 - 15.2 metres on the 

bottom (RAF Brize Norton Sub-Aqua 

Club (BNSAC), survey 1976). A dive 

survey was undertaken in March 2020 

to inform the design of the proposed 

development. The survey confirmed the 

presence, extent and condition of the 

wreck. It remains an extensive and 

confused wreck, with some elements of 

the ship’s structure intact and 

recognisable. These include a propeller, 

some railings and some H-beam ribs of 

the hull. There is also much loose steel 

plate and associated metal debris. The 

wreck appears to be oriented roughly 

NE/SW, with the bow towards the 

shoreline, 20th Century. 

142380 931550 

W2 Andalina: Seid 

Rocks, Cala 

Ghlumaig, Lewis, 

North Minch (Wrk.) 

Wooden Hulk, with cargo of coal: date 

of loss cited as 11 December 1931, 

vessel sank at anchor in Ghlumaig Bay. 

Stern and boiler seen to be intact, 1976 

(BNSAC), 20th Century 

142786 931111 

W3 Arnish: Cala 

Ghlumaig, Lewis, 

North Minch (Wrk.) 

Classified as steel steamship: no cargo 

specified, but date of loss cited as 1 

October 1923, vessel sank at anchor in 

Ghlumaig Bay 20th Century 

142642 930735 

W4 Bjorn: Arnish Point, 

Lewis, North Minch 

(Wrk.) 

Classified as coal hulk: no cargo 

specified, but date of loss cited as 1921, 

20th Century 

142813 931043 
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Ref. Name/Location Description/Date Easting Northing 

W5 Bloom: Stornoway 

Harbour, Lewis, 

North Minch (Cas.) 

Fishing vessel lost in a collision on 23rd 

November 1957, RCAHMS reports that 

the location cited for this stranding is 

essentially tentative. It is unclear 

whether its cited location of loss within 

Stornoway harbour refers to the 

constructed (inner) harbour or to the 

broader area of Cala Steornabhaigh. 

The latter appears the more probable 

20th Century 

142548 931492 

W6 Comrade: 

Stornoway, Lewis, 

North Minch 

(Arbitrary Location) 

(Cas.) 

Steam Drifter, date of loss as 17 

September 1947, this vessel blew up at 

Stornoway. The location assigned to 

this record is essentially tentative. The 

loss of this vessel may have occurred 

within Cala Steornabhaigh, which forms 

the extensive outer harbour at 

Stornoway 

142000 931000 

W7 Fisher Lassies: 

Stornoway Harbour, 

Lewis, North Minch 

(Arbitrary Location) 

(Cas.) 

Wooden lugger, in ballast, date of loss 

cited as 13 January 1894, this vessel 

was stranded and wrecked while lying 

at Stornoway Harbour. The location 

assigned to this record is essentially 

tentative. The loss of this vessel may 

have occurred within Cala 

Steornabhaigh, which forms the 

extensive outer harbour at Stornoway, 

19th Century 

142000 931000 

W8 Jane Nicholson: 

Stornoway Harbour 

Entrance, Lewis, 

North Minch 

(Arbitrary Location) 

(Cas.) 

No classification or cargo specified: 

date of loss cited as 8 February 1826; 

this vessel was wrecked at the entrance 

to Stornoway. The location assigned to 

this record is essentially tentative. Cala 

Steornabhaigh forms the extensive 

outer harbour at Stornoway. It remains 

unclear whether this vessel stranded or 

foundered; the former appears the 

more probable, 19th Century 

142900 931300 

W9 Laurel: Stornoway 

Harbour Entrance, 

Lewis, North Minch 

(Arbitrary Location) 

(Cas.) 

No classification or cargo specified: 

date of loss cited as 29 January 1849; 

this vessel was wrecked at the entrance 

to Stornoway. The location assigned to 

this record is essentially tentative. 

142900 931300 
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Ref. Name/Location Description/Date Easting Northing 

W10 Marjory: Arnish 

Point, Stornoway, 

Lewis, North Minch 

(Wrk.) 

Wooden motor fishing vessel, date of 

loss cited as 8 June 1948, this vessel 

was in collision and sank in Stornoway 

harbour, 20th Century 

142549 931119 

W11 Portugal: Arnish 

Point, Stornoway, 

Lewis, North Minch 

(Wrk.) 

Coal hulk, sank in ?1953 The wreck now 

appears to be broken up. 

142723 931580 

W12 Rap: Stornoway, 

Lewis, North Minch 

(Arbitrary Location) 

(Cas.) 

Steamship: no cargo specified, but date 

of loss cited as October 1909, this 

vessel stranded at Stornoway. Maybe 

all gone. The location assigned to this 

record is essentially tentative. Cala 

Steornabhaigh forms the extensive 

outer harbour at Stornoway. 20th 

Century 

142000 931000 

W13 Unknown: 

Stornoway Harbour 

Entrance, Lewis, 

North Minch 

(Arbitrary Location) 

(Cas.) 

Wooden yawl, date of loss unknown, 

but 20th Century 

142900 931300 

W14 Unknown: 

Stornoway, Lewis, 

North Minch (Obs.) 

The wreck was located in the above 

position. It consists of iron ribs with a 

small amount of timber attached 

suggesting a composite construction. 

The wreckage is 20 metres long and 

dries completely at low water neaps 

(BNSAC) 

142323 930836 
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1 Introduction 
The United Nations Educational, Scientific and Cultural Organization (UNESCO) Convention on 

the Protection of the Underwater Cultural Heritage (2001), adopted in 2001, is intended to 

enable States to better protect their submerged cultural heritage. The convention sets out the 

basic principles for the protection of underwater cultural heritage by providing details of 

widely recognised practical rules for the treatment and research of underwater cultural 

heritage (UNESCO, 2013).  

The Convention ultimately sets out the ‘Rules for activities directed at Underwater Cultural 

Heritage’. The main principles, regulations and guidance set out in the Convention are 

identified in Section 2. 

2 Regulations and Guidance 

 Main Principles 
The UNESCO Convention on the Protection of the Underwater Cultural Heritage (2001) lays 

out four main principles in which member states are to adhere to (UNESCO, 2013). These are 

as follows: 

• Obligation to Preserve Underwater Cultural Heritage - States Parties should 

preserve underwater cultural heritage and take action accordingly. This does not mean 

that ratifying States would necessarily have to undertake archaeological excavations; 

they only have to take measures according to their capabilities. The Convention 

encourages scientific research and public access. 

• In Situ Preservation as first option - The in-situ preservation of underwater cultural 

heritage (i.e. in its original location on the seafloor) should be considered as the first 

option before allowing or engaging in any further activities. The recovery of objects may, 

however, be authorized for the purpose of making a significant contribution to the 

protection or knowledge of underwater cultural heritage.  

• No Commercial Exploitation - The 2001 Convention stipulates that underwater 

cultural heritage should not be commercially exploited for trade or speculation, and that 

it should not be irretrievably dispersed. This regulation is in conformity with the moral 

principles that already apply to cultural heritage on land. It is not to be understood as 

preventing archaeological research or tourist access. 

• Training and Information Sharing - States Parties shall cooperate and exchange 

information, promote training in underwater archaeology and promote public awareness 

regarding the value and importance of Underwater Cultural Heritage.  

 Definitions 

The UNESCO Convention on the Protection of the Underwater Cultural Heritage (2001) also 

provides clear definitions on what constitutes as ‘Underwater Cultural Heritage’ for the 

purposes of applying appropriate preservation as identified by the principles in Section 2.1.  

For the purpose of the Convention, ‘Underwater Cultural Heritage’ was defined as; ‘means all 

traces of human existence having a cultural, historical or archaeological character which have 

been partially or totally under water, periodically or continuously, for at least 100 years’, these 

include: 
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• Sites, structures, buildings, artefacts and human remains, together with their 

archaeological and natural context;  

• Vessels, aircraft, other vehicles or any part thereof, their cargo or other contents, together 

with their archaeological and natural context; and  

• Objects of prehistoric character. 

 

The traces of human existence which shall not be considered as underwater cultural heritage 

are pipelines or cables placed on the seabed, or any other installations which have been placed 

on the seabed in the past and are still in use.  

3 Underwater Cultural Heritage Finds 
Under Article 4 – ‘Relationship to Law of Salvage and Law of Finds’ of the UNESCO Convention 

on the Protection of the Underwater Cultural Heritage (2001), any activity relating to 

underwater cultural heritage to which the Convention applies shall not be subject to the law 

of salvage or law of finds, unless it: 

• Is authorized by the competent authorities;  

• Is in full conformity with this Convention; and  

• Ensures that any recovery of the underwater cultural heritage achieves its maximum 

protection. 

Under the Law of Salvage and Law of Finds (otherwise known as Wreck and Salvage Law in the 

UK), Section 1 of the Protection of Wrecks Act 1973 is designed to protect wrecks which are of 

historic, archaeological, or artistic importance. Some areas in Scotland are designated as 

Historic Marine Protected Areas under the Marine (Scotland) Act 2010, Part 5. These areas 

protect nationally important shipwrecks, aircraft, man-made structures and scattered remains 

from submerged prehistoric landscapes. Planning permission and marine licences may be 

required for certain types of work and activities within Historic Marine Protected Areas, as it is 

a criminal offence to remove, alter or disturb marine historic assets, or to carry out activities 

which could damage or interfere with a marine historic asset or have a significant effect on the 

protected area. This legislation is administered by Historic Environment Scotland. 

However, under Article 5 of the convention, where activities which may incidentally affect 

underwater cultural heritage, ‘Each State Party shall use the best practicable means at its 

disposal to prevent or mitigate any adverse effects that might arise from activities under its 

jurisdiction incidentally affecting underwater cultural heritage’. State parties under Article 7 of 

the Convention also have the exclusive right to regulate and authorise activities directed at 

underwater cultural heritage within their internal and/or territorial waters (UNESCO, 2013).  

4 Application to Scotland’s Seas 
Although neither the UK, nor Scotland (as part of a devolved Scottish Parliament) are state 

parties of the UNESCO Convention on the Protection of the Underwater Cultural Heritage, 

Marine Scotland, as a competent authority, apply the principles of the convention to marine 

historical heritage assets found in Scottish seas. As such, Marine Scotland have a responsibility 

to protect underwater cultural heritage in the exclusive economic zone and on the continental 

shelf and no authorization shall be granted for an activity directed at underwater cultural 

heritage except in conformity with the provisions of the Convention.  
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This means that if an activity will directly impact upon an underwater heritage asset over 100 

years old, it must be authorized by Marine Scotland as the competent authority providing 

compliance with the conformity to the convention and maximum protection can be achieved.  

5 The ‘Alabama’ and Stornoway Deep Water Port 
The ‘‘Alabama’’ comprises the remains of the twentieth century steel steamship ‘‘Alabama’’ 

known to have sunk in Glumaig Harbour in 1904, and within the construction area of the 

development. As it currently survives, the ‘Alabama’ is a navigational hazard, and lies within 

40m of the proposed freight ferry berth. It would not be possible to operate the regular freight 

ferry berth in such close proximity to this navigational hazard. On discussion with the Harbour 

Master and Pilots, it has been identified that there is a need to remove all parts of the wreck 

protruding above -8m Chart Datum (CD), to ensure safe navigation. 

As stated in Section 13.5.2.1 of Chapter 13: Cultural Heritage and Archaeology in Volume 2 of 

this Environmental Impact Assessment Report (EIAR), the detailed Canmore (National Records 

of the Historic Environment) entry for the ‘Alabama’ includes a description of the wreck from 

a 1976 dive survey undertaken by the RAF Brize Norton Sub Aqua Club, providing a statement 

on its preservation: 

“The wreck located at the above position is extensive and confused, showing every sign of 

dispersal by explosives. The recognition of objects was difficult due to the damage and poor 

visibility. The wreck is covered in a fine layer of silt. The highest obstruction is believed to be a 

cargo boom which was at a recorded depth of 6 metres. The bulk of the wreck lies between 10.6 

- 15.2 metres or the bottom (depths are not reduced to lowest astronomical tide].” 

It is proposed that the sections of the wreck above -8m CD will be cut off using hot cutting 

techniques. It is estimated around 300 – 400 tonnes of steel will be removed from the 

‘Alabama’. The sections cut from the wreck will be placed within the wreck superstructure.  To 

inform the specifics of the works to be undertaken a reconnaissance survey was carried out in 

March 2020 to identify elements above -8m CD and spaces within the superstructure in which 

items can be placed. The survey confirmed the presence, extent and condition of the wreck, 

with steel sections projecting as high as -3.5m CD. It remains an extensive and confused wreck, 

with some elements of the ship’s structure intact and recognisable. These include a propeller, 

some railings along the starboard side and some H-beam ribs of the hull. There is also much 

loose steel plate and associated metal debris. At present, it is understood to have been partially 

dispersed by explosives as a result of past attempts to remove the navigational hazard posed 

by the wreck. The proposed reduction work will result in the wreck being partially dismantled, 

but no elements of the ship will be removed from the seabed. 

The wreck as it currently exists is over 100 years old and as such, the wreck height reduction 

works are deemed to be directly impacting upon an underwater heritage asset. Due to the 

already poor preservation of the wreck however, it is believed that removing sections of the 

wreck will not impact upon current importance of the heritage asset. As such, this would not 

adversely affect its current state of preservation further, since the main bulk of the wreck is 

situated below -8m CD and will not be included in the practise of removal. Moreover, the Law 

of Salvage to which Article 4 of the UNESCO Convention has some degree of relation, does 

not apply to the ‘Alabama’, as no objects will be removed from the sea nor does the wreck lie 

within a historic protected area. Table 5.1 identifies how the actions undertaken in the cutting 
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and movement of sections of the wreck remain in line with the four main principles of the 

UNESCO Convention on the Protection of the Underwater Cultural Heritage. 

Table 5.1 Wreck removal and adherence to the UNESCO Convention on the Protection of the Underwater 

Cultural Heritage principles 

Principle Adherence 

Obligation to 

Preserve 

Underwater 

Heritage 

A ‘before’ reconnaissance survey of the Alabama was undertaken in March 

2020 to assess the current condition and extent of the wreck in accordance 

with a Method Statement. An ‘after’ survey work will also be preceded and 

accompanied by a Method Statement. The survey and subsequent 

recording will be undertaken in accordance with the 36 Rules governing the 

management of underwater cultural heritage assets contained in the 

MAUCH (UNESCO, 2013). The results of the surveys and further research 

into the history of ‘Alabama’ will be presented in a report, in accordance 

with paragraph 4.24 of the NMP, providing detailed information on the 

significance of the wreck, as well as recording and presenting evidence of 

that significance in a publicly accessible report. 

In-Situ Preservation 

as First Option 

Wreck material removed will not be removed from the water and instead 

will remain in-situ through placement within the superstructure. No removal 

of objects will occur as they would not make any further significant 

contribution to the knowledge on the heritage asset.  

No Commercial 

Exploitation 

The height reduction of the wreck is not for commercial exploitation. No 

items cut will be removed from the sea; they will all be placed within the 

wreck superstructure. Placement within the wreck superstructure will also 

mean that objects shall not be irretrievably dispersed.  

Training and 

Information 

Sharing 

Following consultation with Historic Environment Scotland, it is proposed 

that recordings and presented evidence of the significance of the wreck will 

be made available in a publicly accessible report.  

 

The need for survey, recording of results and making them publicly accessible discussed in 

Table 5.1, have been identified in the mitigation section of in Chapter 13: Cultural Heritage 

and Archaeology and incorporated into the Schedule of Mitigation for the project. 

6 References 
UNESCO, 2013. Manual for Activities directed at Underwater Cultural Heritage: Guidelines to the 

Annex of the UNESCO 2001 Convention 

7 Glossary 
Acronym Definition 

CD Chart Datum 

DWP Deep Water Port 

EIAR Environmental Impact Assessment Report 

HES Historic Environment Scotland 
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1 INTRODUCTION 

Stornoway Port Authority through their Consulting Engineers, Wallace Stone LLP, have 

appointed RPS to undertake computational modelling of the hydraulic regime for the proposed 

Deep Water Port development scheme to be located on the western side of Stornoway Harbour 

at Arnish. 

 

The objectives of this study are to: 

1. Briefly describe the existing site conditions and the development scheme proposed for 

Stage 1 of the Deep Water Port project. 

2. Present the bathymetry field data collected in support of this study. 

3. Develop computational numerical models of the Stornoway Harbour area. 

4. Identify and summarise baseline conditions in the study area. 

5. To understand and quantify the potential effects of the proposed scheme on the existing 

coastal processes. 

6. To provide engineering design data in terms of the design wave climate, extreme tidal 

levels and the joint probability of waves and water levels. 

7. Provide information on the wave patterns and heights around the Port area. 

The computational modelling used to provide the engineering data, determine baseline 

conditions and assess the impact of the proposed scheme was undertaken using RPS’ in 

house suite of MIKE coastal process modelling software developed by the Danish Hydraulic 

Institute. This software has been described in more detail in Appendix 1. 
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2 DEEP WATER PORT – STAGE 1 

2.1 PROPOSED SCHEME 

The DWP Stage 1 is proposed to provide a 315m long deep water quay with depths of 10 

metres at LAT and a freight ferry berth with up to 8 metres water depth at LAT.  These berths 

are serviced by 6.7 ha of port area formed by a combination of rock excavation and reclamation 

using dredged material.  The proposed development scheme is shown in Figure 2.1 below.  

It is proposed that the finger pier will be of open piled construction.  The material to be dredged 

is mainly sands and gravels and this material will be used to form the reclamation behind the 

sheet piled vertical walled quay.  There is a small possibility that the rock revetment along the 

southern boundary of the reclamation may be moved some 10 to 20 metres further south than 

shown in Figure 2.1 

 

Figure 2.1: Plan of proposed Deep Water Port Stage 1. 
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The total dredged volume to the -10m CD area including an allowance for over dredge is 

expected to be about 480,000m³.  It is anticipated the material will be dredged primarily using 

a cutter suction dredger and pumped ashore behind the sheet piled quay wall and the 

supporting rock bunds on the south boundary of the reclamation area.  Any unsuitable material 

will be deposited at sea in the licenced disposal site to the south of Arnish peninsula. 
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3 SURVEYS AND INVESTIGATIONS 

In April 2017 Aspect Land & Hydrographic Surveys Ltd were contracted by Wallace Stone LLP 

on behalf of Stornoway Port Authority to carry out multi beam bathymetric and geophysical 

surveys for the Newton Basin and the Deep Water Port projects.  Aspect Surveys had 

previously undertaken hydrographic surveys of Stornoway Harbour and its approaches in 

2013.  The data collected during these surveys and investigations are summarised in the 

following sections of this chapter.  

3.1 APRIL 2017 MULTI BEAM SURVEYS  

An overview of the extent of the high resolution multi beam survey that was undertaken by 

Aspect Surveys for part of Stornoway Harbour is presented in Figure 3.1 below. The data 

collected during this survey was converted into a 0.5m grid dataset which was then used with 

other survey data to develop the range of numerical models used for this study. 

 

Figure 3.1: Extent of the 2017 multi beam bathymetric survey undertaken at Stornoway Harbour 
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3.2 BATHYMETRIC SURVEY DATA FOR STORNOWAY HARBOUR MODEL 

The 2013 bathymetric surveys carried out by Aspect Land & Hydrographic Surveys Ltd. was 

used as a source of bathymetric data for areas of Stornoway Harbour and its approaches which 

were not covered in the April 2017 multi beam surveys. 

The extent of the multi beam surveys undertaken in 2013 is shown in Figure 3.2 below. 

 

Figure 3.2: Extent of the 2013 multi beam hydrographic surveys of Stornoway Harbour 

The 2013 survey data was split into five sub areas and the hydrographic data supplied as a 

1m resolution grid.  After combining the various surveys, the overall dataset which was used 

for the numerical model was compiled and is shown in Figure 3.3.  Data for some small areas 

not covered by the 2013 and 2017 surveys (mainly drying intertidal areas) was taken from 

digital chart data supplied by C-Map. 



Stornoway Port Authority   Hydraulic Modelling 

Deep Water Port Stage 1                                                                                       Final Report 

IBE1434 – DWP1 6 Final 

 

Figure 3.3: Combined survey data points for the Stornoway Harbour and approaches model 
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4 METHODOLOGY FOR MODELLING COASTAL PROCESSES 

4.1 OVERVIEW 

The RPS Coastal Processes Team has undertaken various modelling tasks in order to provide 

data for the engineering design of the scheme and to ascertain the potential impacts of the 

proposed scheme on the coastal processes in Stornoway Harbour. The modelling tasks were 

divided into four main areas as follows: 

 Flow regime modelling 

 Wave climate modelling 

 Harbour disturbance modelling 

 Extreme wave and water level modelling 

The computational modelling was undertaken using RPS’ in house suite of MIKE coastal 

process modelling software which was developed by the Danish Hydraulic Institute. Details of 

the modelling software used in this study are described in Appendix 1. 

4.2 COASTAL PROCESS MODELS 

As this study was interested in quantifying a range of coastal processes that occur at the site 

and adjoining areas of Stornoway Harbour, it was necessary to develop and utilise models of 

the North Minch and Stornoway Harbour and its approaches.  RPS has already developed 

models for the whole of the west coast of Scotland and the western waters of the UK and 

Ireland.  These existing models were adapted for use in this study.  A description of the models 

and the data used to develop each model variation is described in the following sections.  

4.2.1 North Minch Spectral Wave Model 

In order to maximise computational efficiency, RPS reduced the extent of an existing model of 

Scottish waters so that only the northern section of the west coast of Scotland model was 

included. For the purposes of this study, this reduced model domain is referred to as the North 

Minch wave model.  

The extent and mesh structure of this model is illustrated in Figure 4.1. The model was 

developed using flexible mesh technology and had cell sizes ranging from 50x106m2 to 

10,000m2. The bathymetry for this model was obtained from a range of sources including 
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bathymetric data supplied by the UK Hydrographic Office (UKHO) under the INSPIRE portal 

and from detailed hydrographic surveys undertaken for previous projects. 

This particular model was used to generate and transform waves from the North Minch into the 

approaches to Stornoway Harbour whereby boundary conditions could be derived for the 

Stornoway Harbour model.  

 

Figure 4.1: Extent and bathymetry of the North Minch wave model (to CD) 
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4.2.2 North Minch Flow Model  

The North Minch flow model covers an area of the North Minch as shown in Figure 4.2. The 

bathymetry for this model was defined relative to MSL and used a collection of bathymetric 

survey data including recent surveys of the Stornoway Harbour area which were undertaken 

in 2013 and 2017, as well as high resolution data collected by the UKHO as part of the 

government funded INSPIRE initiative.  The model resolution varied across the domain with 

coarser cells at the model boundaries and finer cells in the order of 15m grid size in the vicinity 

of Stornoway.  

The boundaries of the North Minch flow model were specifically chosen so that tidal flows were 

accurately simulated throughout the domain. This model was primarily used to simulate tidal 

conditions at approaches to Stornoway Harbour with the aim of deriving tidal boundary 

conditions for the Stornoway Harbour model.  

 

Figure 4.2: Extent and bathymetry of the North Minch Flow model (to MSL) 
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4.2.3 Stornoway Harbour Flow and Spectral Wave Model  

A detailed model of Stornoway Harbour was developed to improve computational efficiency 

and allow the inclusion of finer resolution data around the proposed scheme.  This model was 

designed with a flexible mesh grid system that would allow for the inclusion of the proposed 

Deep Water Port developments without having to alter the model grid system.  The model 

bathymetry was taken from the Aspect Survey’s data of 2013 and 2017 as described in Section 

3.2 and the extent and model mesh is shown in Figure 4.3.  The model also included the tidal 

section of the River Creed and the new Newton Marina. 

 

Figure 4.3: Extent and bathymetry of the Stornoway Harbour flow and wave model [to CD] 
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This model utilised tidal and wave boundary conditions derived from the models detailed in 

Sections 4.2.1 and 4.2.2 and was ultimately used to run coupled hydrodynamic and spectral 

wave simulations for the Deep Water Port proposals. Two different versions of this particular 

model were developed to represent the existing and proposed Deep Water Port Stage 1.  

Figure 4.4 below illustrates the bathymetry and mesh of the existing Arnish area. By comparing 

this to Figure 4.5, which illustrates the bathymetry and mesh of the proposed Stage 1 

development, it can be seen that both configurations have been represented by the numerical 

models to a high degree of accuracy. It will be noted that as the finger berth is open piled 

construction it does not appear as “land” in many of the model diagrams.  

 

Figure 4.4: Bathymetry and mesh of the Deep Water Port Stage 1 existing model [to CD] 
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Figure 4.5: Bathymetry and mesh of the Deep Water Port Stage 1 proposed model [to CD] 

4.3 FLOW REGIME MODELLING 

The North Minch flow model described in Section 4.2.2, was used to simulate tidal flows within 

the model domain for three months of tides so that the base hydrodynamics would be available 

to provide input tidal conditions for the Stornoway Harbour model. 

The tidal boundary data used for the North Minch flow model was generated by RPS’ Western 

UK and Irish Waters Storm Surge model. This model stretches from the north western end of 

France into the Atlantic to 16° west, including the Porcupine Bank and Rockall. In the other 

direction it stretches from the northern part of the Bay of Biscay to just south of the Faeroes 

Bank. Overall, the model covers the Northern Atlantic Ocean and UK continental shelf up to a 

distance of 600km from the Irish Coast as illustrated in Figure 4.6.  This model is driven by 

astronomic tides generated using the global tidal model developed by DTU Space (DTU10).  

The model is currently run 24/7 to provide storm surge warnings for the whole of the Irish 

Coast.   
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Figure 4.6: Extent of the RPS Western UK and Irish Waters Storm Surge model 

The results of the North Minch flow model simulations were used to provide the tidal velocities 

and tidal elevations along the seaward boundaries of the Stornoway Harbour model.  The 

Stornoway Harbour model was run for a full 29 day lunar cycle, including mean river flow 

conditions in the River Creed, for both the existing harbour configuration and for the harbour 

with the proposed Deep Water Port Stage 1 in place.  This enabled a comparison to be made 

of the flow conditions both before and after the installation of the proposed development and 

provided data for the modelling of extreme waves and water levels.  

4.4 WAVE CLIMATE MODELLING 

The modelling was undertaken using a two stage computational model simulation procedure 

for storm directions with long fetches to the approaches to Stornoway Harbour (directions 060o 

to 195o). This involved firstly the generation and transformation of waves from the North Minch 

to the approaches to Stornoway Harbour and then using the Stornoway Harbour model ,these 

waves were run into the study area.  

For storm directions with shorter fetches within the harbour area, (directions 315o to 090o) the 

modelling was undertaken using the Stornoway Harbour model alone.  
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The model simulations were run for each relevant 15o sector at high tide levels for 1 in 1, 1 in 

50, 1 in 100 and 1 in 200 year return period storms.  Simulations were also undertaken over 

the full tidal spring cycle for the most exposed wave direction so that the impact of any wave 

set up could be included in the assessment of extreme waves and water levels. 

As with the flow modelling, all wave modelling was undertaken using the bathymetry for both 

the existing harbour and with the proposed Deep Water Port Stage 1 scheme in place. This 

allowed the impact of the proposed scheme on the wave climate at other parts of the harbour 

to be assessed.  

4.5 HARBOUR DISTURBANCE MODELLING 

While wave energy reflection can be included in the Mike21 SW model, spectral wave models 

cannot include wave to wave interaction and thus do not simulate standing wave patterns.  

Harbour disturbance simulations were therefore undertaken to assess the effect of wave 

reflections from the proposed new quays on the wave patterns around Stornoway Harbour.  

The Deep Water Port is exposed to waves generated across Stornoway Harbour when the 

wave climate approaching the new quay will consist of short steep breaking waves. The 

Boussinesq wave does not include wind wave generation within the model area and thus the 

short steep wind driven waves decline too quickly in the further areas of the model.  Thus, the 

combination of the detailed spectral diffraction model and the Boussinesq wave model was 

used to accurately assess the effect of wave reflections from the quays on the wave climate 

around the area of Stornoway Harbour adjoining the proposed Deep Water Harbour Stage 1 

development. 

4.6 EXTREME WAVE AND WATER LEVEL MODELLING 

A joint probability analysis was undertaken for extreme water levels and wave heights using 

the techniques and data contained in the DEFRA/EA “Joint Probability: Dependence Mapping 

and Best Practice:” report FD2308/TR1.  This report indicates that the correlation coefficient 

for waves from directions from 315o to 045o is 0 and is 0.25 for directions 060o to 195o in the 

Stornoway area.  The extreme water levels were taken from EA/SEPA’s database for the UK 

mainland and Islands: Coastal Design Sea Levels  - Coastal Flood Boundary Extreme Sea 

Levels (2018).  SEPA currently indicate that the projected sea level rise to 2100 at Stornoway 

would be 0.89 metres. 
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The extreme wave conditions at the site are dependent on the extreme wind speeds across 

the harbour and the Minch.  Thus, the joint probability analysis was undertaken between 

extreme water levels and wind speeds and the equivalent waves at the site were then 

determined by computational modelling using the appropriate wind speed for wave generation. 

4.7 MODELLING SOFTWARE 

The coastal processes at Stornoway were simulated using the coupled MIKE 21 Flow Model 

FM. The MIKE 21 Flow Model FM is a state of the art modelling system based on a flexible 

mesh approach. The modelling system was developed by the Danish Hydraulics Institute (DHI) 

for applications within oceanographic, coastal and estuarine environments and the software 

has been approved by numerous leading institutions and authorities around the world. 

The Hydrodynamic Module is the basic computational component of the entire MIKE 21 Flow 

Model FM modelling system providing the hydrodynamic basis for the advection/dispersion 

Module, ECO Lab Module, Mud Transport Module and Sand Transport Module all of which 

may be coupled with the Spectral Wave module.  For this study RPS utilised the following 

modules within the MIKE software package: 

 Hydrodynamic module;  

 Spectral Wave module; 

 Boussinesq Wave module; and 

 Extreme Value Analysis module; 

A full description of these modules can be found in Appendix 1. 
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5 TIDAL REGIME IN STORNOWAY HARBOUR 

5.1 TIDAL REGIME UNDER EXISTING CONDITIONS 

The hydrodynamic model of Stornoway Harbour, illustrated in Figure 4.4, was used to simulate 

over a month of tidal conditions across the entire model domain.  The tidal curve for the 

simulation period is shown in Figure 5.1. 

 

Figure 5.1: Tidal elevation in Stornoway Harbour during model simulation period 

Results of the numerical simulations indicated that at Stornoway the change in tidal currents 

are largely in phase with the tidal elevations as illustrated in Figure 5.2. 

 

Figure 5.2: Spring tidal elevation and currents at a point to the west of Goats Island 
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The tidal currents within Stornoway Harbour are weak and generally do not exceed about 

0.1m/s. The current field at mid flood and mid ebb of the spring tidal cycle are illustrated in 

Figure 5.3 and Figure 5.4.  From these figures it will be seen that the highest current velocities 

are observed off the Reef Rock at Arnish Point during the flood and off the Reef and Seid rocks 

on the ebb.  The effect of Goat Island and its causeway is to slightly increase the tidal velocities 

to the west of Goat Island and increase the tidal flow velocities over the bar between the north 

end of Goat Island and the shore. 

 

 

Figure 5.3: Typical spring tide peak flood current velocities in the existing Stornoway Harbour 
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Figure 5.4: Typical spring tide peak ebb current velocities in the existing Stornoway Harbour. 
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5.2 TIDAL REGIME WITH THE PROPOSED DWP STAGE 1 DEVELOPMENT  

The hydrodynamic model was then re-run for the same time period as the existing scenario 

modelled in Section 5.1 of this report using an updated model to reflect the implementation of 

the proposed scheme; this updated model was previously illustrated in Figure 4.5.  The current 

field at mid flood and mid ebb of the spring tidal cycle are illustrated in Figure 5.5 and Figure 

5.6. As can be seen from these figures, there is little apparent change in the flood or ebb current 

patterns in the majority of the harbour area. 

 

Figure 5.5: Spring tide peak flood current velocities in Stornoway Harbour with the Deep Water 

Port Stage 1 development in place 
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Figure 5.6: Spring tide peak ebb current velocities in Stornoway Harbour with the Deep Water 

Port Stage 1 development in place 
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5.3 IMPACT OF THE PROPOSED SCHEME ON THE TIDAL REGIME 

The results of the tidal modelling have been used to assess the impact of the proposed Deep 

Water Port Stage 1 on the tidal regime in Stornoway Harbour.  A series of difference plots 

(harbour with DWP Stage 1 minus existing harbour) have been used to illustrate the extent and 

magnitude of the impacts. 

Impact on Tidal Elevations 

Figure 5.7 and Figure 5.8 illustrate the differences in the tidal elevations between the harbour 

with the proposed scheme and the existing scheme at high and low water during a spring tidal 

cycle.  

 

Figure 5.7: Tidal level difference (with scheme minus existing) at MHWS 
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Figure 5.8: Tidal level difference (with scheme minus existing) at MLWS 

It will be seen from Figures 5.7 and 5.8 that the proposed Deep Water Port Stage1 project will 

neither significantly increase the high tide levels or significantly reduce the low tide levels so 

the proposed scheme will not affect either flooding or navigation water levels in the harbour. 

Impact on Tidal Flows 

Difference plots have also been produced to show any changes in the tidal flood or ebb flow 

regime around the harbour which may result from the construction of the proposed Deep Water 

Port Stage 1 scheme.  Figure 5.9 and Figure 5.10 show the changes in the mid-flood and mid-

ebb tidal currents speed during a spring tide. 
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Figure 5.9: Tidal current speed difference (with scheme minus existing) at mid-flood springs 
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Figure 5.10: Tidal current speed difference (with scheme minus existing) at mid-ebb springs 

It will be seen from the difference plots that on the flood there is a small localised area of 

increased tidal velocity to the north of the main deep water berth and a reduction in the tidal 

velocity locally to the north of the Ro-Ro berth and to the east of the main deep water quay.  

During the ebb tide the proposed development results in a slight increase in the tidal velocities 

to the south of the finger pier and the east of the mooring island and a reduction in the tidal 

velocity to the east of the main berth.  It should be noted that these tidal velocity differences 

are small and generally less than 0.02 to 0.03 m/s. 

The tidal differences are small and not significant in terms of altering the hydrodynamic regime 

in Stornoway Harbour.  Under typical tidal conditions, the changes in current speeds within the 

harbour area away from the vicinity of the proposed Deep Water Port Stage 1 development as 

a result of the proposed development, do not generally exceed ±0.005 m/s. 
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6 WAVE CLIMATE IN STORNOWAY HARBOUR 

6.1 GENERAL 

The proposed Deep Water Port Stage 1 development is potentially exposed to waves which 

penetrate into Stornoway Harbour past Arnish Point as well as to waves generated over the 

local fetches within Stornoway Harbour itself.  The waves which enter Stornoway Harbour past 

Arnish Point are generated during storms from the 90o to 195o directions over the fetches 

across the Minch while the locally generated storm waves which may reach the Deep Water 

Port Stage 1 site occur during storms from the sector 315o to 090o. 

6.2 WIND DATA 

Wind data prepared by the Met Office for BS EN 1991-1-4:2005+A1:2010 for extreme wind 

speeds throughout the British Isles has been compared with the results from wind recording 

stations on the West Coast of Scotland.  The results of the analysis showed that the data 

produced for BS EN 1991-1-4:2005+A1:2010 gave similar results for overland storm wind 

speeds to the data from analysis of the wind recording stations.  Therefore the wind data from 

the Met Office given in BS EN 1991-1-4:2005+A1:2010 was used for the storm wave 

generation over the fetches across the Minch in this study with the wind speeds adjusted for 

overwater values and for the length of time required to fully develop the waves over the fetches 

across the Minch.  The values used in the storm simulations for the fetches across the Minch 

are given in Table 6.1. 

Table 6.1: Wind speeds for storm simulations over the fetches across the Minch 

Storm 1 in 1 yr 1 in 50 yr 1 in 100 yr 1 in 200 yr 
direction return period return period return period return period 
[deg N] [m/s] [m/s] [m/s] [m/s] 

90 18.96 26.95 28.33 29.99 
105 19.05 27.08 28.47 30.14 
120 19.03 27.04 28.43 30.10 
135 20.17 28.66 30.13 31.90 
150 20.89 29.68 31.21 33.04 
165 21.53 30.61 32.18 34.07 
180 22.29 31.67 33.30 35.25 
195 23.64 33.60 35.32 37.39 
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The waves generated over the very short fetches within Stornoway Harbour were modelled 

using the parametric formulation within the Mike21 SW model as this option uses empirical 

wind wave growth curves based on overwater wind speeds.  This formulation is the most 

suitable for very short fetches and the overwater wind speeds were derived from gust wind 

speeds amended for the length of time required to develop the waves over the short fetches.  

The wind speeds used in the storm simulations for the fetches across Stornoway Harbour are 

given in Table 6.2. 

Table 6.2: Wind speeds for storm simulations over the fetches across Stornoway Harbour 

Storm 1 in 1 yr 1 in 50 yr 1 in 100 yr 1 in 200 yr 
direction return period return period return period return period 
[deg N] [m/s] [m/s] [m/s] [m/s] 

315 26.56 37.58 39.49 41.78 
330 24.64 34.84 36.60 38.72 
345 23.92 33.81 35.52 37.57 
360 23.53 33.27 34.96 36.98 
15 22.66 32.03 33.66 35.60 
30 21.76 30.76 32.32 34.19 
45 21.63 30.56 32.11 33.96 
60 21.68 30.64 32.18 34.04 
75 21.63 30.56 32.11 33.96 
90 21.65 30.59 32.13 33.99 

 

The 1 in 50 year storm 3 second gust wind speed at the Deep Water Port Stage 1 development 

is predicted to be 54 m/s while the equivalent 30 second gust speed is 48 m/s. 

6.3 WAVE CLIMATE APPROACHING STORNOWAY HARBOUR 

The wave climate approaching Stornoway Harbour was simulated using the Mike21 Spectral 

Wave model of the North Minch as shown in Figure 4.1.  The simulations were run for storms 

from each 15o direction from 090o to 195o for return periods of 1 in 1, 1 in 50, 1 in 100 and 1 in 

200 years at high tide water levels plus an allowance for storm surge where appropriate.  An 

example of the output from one of these simulations is shown in Figure  6.1 which shows the 

significant wave heights and mean wave direction for a 1 in 50 year return period storm from 

165o N. 

The results of these simulations indicated that waves of up to 2.77 metres significant wave 

height with mean wave periods of 5.5 seconds would approach the entrance to Stornoway 

harbour during a 1 in 1 year return period storm.  The equivalent figures for a 1 in 50 year and 

1 in 200 year return period storm showed significant wave heights of up to 4.5 metres with 
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mean wave periods of 6.6 seconds and significant wave heights of up to 5.0 metres with mean 

wave periods of 6.9 seconds respectively. 

 

Figure 6.1: Significant wave height and mean wave direction in the North Minch - 1 in 50 year 

return period storm from 165oN 

6.4 WAVE CLIMATE APPROACHING DEEP WATER PORT STAGE 1 

The wave modelling showed that waves which may approach the site of the proposed Deep 

Water Port Stage 1 development consists of those waves which penetrate into the harbour 

past Arnish Point as well as waves generated within Stornoway Harbour itself. 

During storms from 090o to 195o storm waves which enter Stornoway Harbour are refracted 

and diffracted around Arnish Point and approach DWP Stage 1 from the east.  The largest 

waves which penetrate into Stornoway Harbour and approach the existing piers and berths at 
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Stornoway Harbour occur during storms from the 165o to 180o directions. Figure 6.2 shows the 

significant wave heights and mean wave directions of the waves in the existing Stornoway 

Harbour during a 1 in 50 year return period storm from 180o at high water spring tides. Figure 

6.3 shows the same storm conditions for Stornoway Harbour with the Deep Water Port Stage 

1 development in place but excluding the impact of wave reflections from the new quay. 

 

Figure 6.2: Significant wave height and mean wave direction in Stornoway Harbour - 1 in 50 year 

return period storm from 180oN 
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Figure 6.3: Significant wave height and mean wave direction in Stornoway with Deep Water Port 

Stage 1 development in place - 1 in 50 year return period storm from 180oN 

Figure 6.4 shows the same storm conditions for Stornoway Harbour with the Deep Water Port 

Stage 1 development in place and includes the effect on the wave energy of the energy 

reflection from the proposed Stage 1 quays. 
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Figure 6.4: Significant wave height and mean wave direction in Stornoway with Deep Water Port 

Stage 1 including wave energy reflection from quay - 1 in 50 year return period storm 

from 180oN 

Although the Spectral Wave model can include the effects of wave reflections on the overall 

wave energy of the wave field it does not include wave to wave interference effects which affect 

the standing wave patterns that may develop around the approaches to the new berths.  Thus, 

the wave climate at the site of the Stage 1 development was also modelled using the 

Boussinesq harbour wave disturbance model Mike21 BW.  The simulations were undertaken 

for 1 in 50 year return period storms from 180oN for both the existing conditions and for the 

harbour with the DWP Stage 1 development in place. 
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Figures 6.5 and 6.6 shows the wave patterns around the site of the proposed DWP Stage 1 

development for a 1 in 50 year storm from 180oN and the significant wave heights are shown 

in Figures 6.7 and 6.8. 

 

Figure 6.5: Storm wave disturbance patterns – Existing – 1 in 50 year return period storm from 

180oN 
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Figure 6.6: Storm wave disturbance patterns – DWP Stage 1– 1 in 50 year return period storm 

from 180oN 
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Figure 6.7: Significant wave heights – Existing – 1 in 50 year return period storm from 180oN 
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Figure 6.8: Significant wave heights – DWP Stage 1 – 1 in 50 year return period storm from 180oN 

 

During northerly storms the waves are generated across the short fetch within Stornoway 

Harbour and thus the storm waves will be of short period. Figure 6.9 shows the significant wave 

heights and mean wave directions during a 1 in 50 year return period storm with the existing 

harbour layout.  Figure 6.10 shows the same conditions for the 1 in 50 year return period storm 

from the north with the proposed Deep Water Port Stage 1 scheme in place. 

A comparison of Figures 6.9 and 6.10 shows that the wave climate at the existing Arnish yard 

berth will be moderated by the proposed new Deep Water Port Stage 1. 
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Figure 6.9: Significant wave height and mean wave direction in Stornoway Harbour – 1 in 50 year 

return period storm from 0oN 
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Figure 6.10: Significant wave height and mean wave direction in Stornoway Harbour with DWP 

Stage 1 development in place - 1 in 50 year return period storm from 0oN 

During storms from the northeast, storm waves approaching the site of the proposed Deep 

Water Port Stage 1 development will also be generated within Stornoway Harbour and will be 

of short period.  The waves approaching the proposed new quays will be partially reflected and 

as can be seen from Figures 6.11 and 6.12 will increase the wave energy in the wave climate 

on the eastern side of the proposed new development. 
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Figure 6.11: Significant wave height and mean wave direction in Stornoway for the existing 

harbour - 1 in 50 year return period storm from 045oN 
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Figure 6.12: Significant wave height and mean wave direction in Stornoway for the proposed 

DWP Stage 1 development - 1 in 50 year return period storm from 045oN 

The increased wave heights to the east of the new quay will take the form of wave crest 

intersections.  This wave pattern has been simulated using the Boussinesq wave model and 

the resulting storm wave patterns are shown in Figure 6.13.  The reflected waves from the 

quay face can be seen in this diagram and show that these reflected waves propagate towards 

the western side of the Arnish peninsula but do not affect the existing berth in this area.  The 

waves at the proposed new quay during north easterly storms will take the form of small short 

steep waves which are unlikely to be a significant problem for ships berthed at the new quay. 
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Figure 6.13: Storm wave disturbance patterns – DWP Stage 1 – 1 in 50 year return period storm 

from the NE 
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6.5 IMPACT OF THE PROPOSED SCHEME ON THE WAVE CLIMATE 

Computational modelling of the wave climate approaching and within Stornoway Harbour has 

shown that for the longer period waves penetrating into the harbour from the Minch (6 to 8 

second wave period), the waves approach the proposed Deep Water Port Stage 1 

development from the east.  Thus, the proposed development does not affect the wave climate 

at the existing piers and berths for storms in the Minch from east to south-southwest sector. 

A comparison of Figures 6.2, 6.3 and 6.4 shows that the wave climate at the existing piers and 

berths during storms from the southeast to south directions is not significantly changed by the 

construction of the Deep Water Port Stage 1 scheme with only a slight increase in wave heights 

to the east of the proposed Stage 1 development. 

For storms from the north to northeast sector the waves are generated within Stornoway 

Harbour and have a relatively short wave period (1.8 to 2.2 seconds).  The wave modelling 

has shown that the proposed development does not affect the wave climate at the existing 

piers and berths as they are upwind of the development.  The proposed Deep Water Port Stage 

1 development will slightly reduce the wave activity at the existing Arnish berths during storms 

from the north but the reduction will be relatively small. 

The proposed Deep Water Port Stage 1 site is most exposed to waves from the local fetches 

from the northeast and to waves which are diffracted around Arnish Point during storms in the 

Minch from the southeast to south-southwest directions.  During these storm events there will 

be wave reflections coming off the proposed Deep Water Port quay.  These reflected waves 

will propagate in an easterly to south easterly direction and will not significantly affect any other 

parts of Stornoway Harbour away from the area immediately to the east of the proposed 

development.  

Overall, the modelling and analysis shows that the proposed Deep Water Port Stage 1 

development will not significantly affect the wave climate in other areas of Stornoway Harbour. 
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6.6 STORM WAVE CLIMATE FOR ENGINEERING DESIGN 

The incoming storm wave climate has been extracted from the various model simulations to 

provide design information for the north and south revetments and the finger and main quay 

structures.  The most arduous wave climate at each of the structures for each of 1 in 1, 1 in 

50, 1 in 100 and 1 in 200 return period events are provided below. 

The north facing revetment/Ro-Ro Ramp area is exposed to both waves generated within 

Stornoway Harbour and waves which penetrate into the harbour from the Minch.  The waves 

which run into the Stornoway Harbour from the Minch are generally of longer wave period than 

those generated within Stornoway Harbour itself but both sea states can occur at the structure 

at the same time.  Thus, both sea states are given in the north revetment/Ro-Ro-ramp table 

with “+” denoting combined sea states. 

Table 6.3: Main Quay – Incoming Storm Wave Climate 

Storm Sign. Ht Max. Ht Peak Period Mean Period Wve. Direct. 
Return Hm0 Hmax Tp Tm MWD 
Period [m] [m] [s] [s] [deg N] 
1 in 1 0.624 1.234 6.61 4.32 110 

1 in 50 0.980 1.936 8.04 4.37 109 
1 in 100 1.045 2.062 8.13 4.47 108 
1 in 200 1.161 2.296 8.20 4.30 108 

 

Table 6.4: Northern Revetment/Ro-Ro-Ramp– Incoming Storm Wave Climate 

Storm Sign. Ht Max. Ht Peak Period Mean Period Wve. Direct. 
Return Hm0 Hmax Tp Tm MWD 
Period [m] [m] [s] [s] [deg N] 
1 in 1 0.479 0.992 2.36 1.82 62 

      
1 in 50 0.847 1.710 2.95 2.29 63 

+ 0.545 1.111 7.32 2.51 83 
1 in 100 0.918 1.848 3.04 2.38 63 

+ 0.603 1.221 7.40 2.55 83 
1 in 200 1.010 2.024 3.21 2.46 63 

+ 0.623 1.224 8.25 3.95 82 
 

  



Stornoway Port Authority   Hydraulic Modelling 

Deep Water Port Stage 1                                                                                       Final Report 

IBE1434 – DWP1 42 Final 

Table 6.5: Finger Pier – Incoming Storm Wave Climate 

Storm Sign. Ht Max. Ht Peak Period Mean Period Wve. Direct. 
Return Hm0 Hmax Tp Tm MWD 
Period [m] [m] [s] [s] [deg N] 
1 in 1 0.611 1.255 6.61 5.17 98 

1 in 50 0.807 1.658 8.13 4.95 105 
1 in 100 0.900 1.743 8.20 5.98 97 
1 in 200 1.012 1.971 8.63 5.47 102 

 

Table 6.6: Southern Revetment Roundhead – Incoming Storm Wave Climate 

Storm Sign. Ht Max. Ht Peak Period Mean Period Wve. Direct. 
Return Hm0 Hmax Tp Tm MWD 
Period [m] [m] [s] [s] [deg N] 
1 in 1 0.602 0.786 7.19 6.37 126 

1 in 50 1.028 1.142 8.16 5.52 131 
1 in 100 1.056 1.528 8.63 6.12 130 
1 in 200 1.085 1.915 9.11 6.72 129 

 

Table 6.7: Bollard Island/East Facing Revetments – Incoming Storm Wave Climate 

Storm Sign. Ht Max. Ht Peak Period Mean Period Wve. Direct. 
Return Hm0 Hmax Tp Tm MWD 
Period [m] [m] [s] [s] [deg N] 
1 in 1 0.544 1.123 7.20 6.72 76 

1 in 50 0.931 1.785 8.17 6.08 87 
1 in 100 1.001 1.879 8.24 6.14 86 
1 in 200 1.108 2.021 8.77 6.16 88 
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7 IMPACT OF CAPITAL DREDGING ON WATER QUALITY  

7.1 BACKGROUND 

7.1.1 Description of Capital Dredging Requirements 

In order to facilitate the development of the proposed Deep Water Port Stage 1 at Stornoway, 

dredging and reclamation activities have been planned to increase the depth of the seabed 

along the proposed deep water berth and turning areas to -10m CD as illustrated in Wallace 

Stone LLP drawing shown in Figure 7.1. 

 

Figure 7.1: The extent of the capital dredging works required as part of the proposed Deep Water 

Port Stage 1 development. 
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Comparison of the existing and the proposed dredged seabed levels indicates that some 

410,000m3 of material will have to be removed to achieve the required water depths around 

the proposed harbour.  Allowing 0.2m of over-dredge, the total quantity of sea bed material to 

be dredged would be 480,000m3.  This is the volume of sediment that has been used in the 

model simulations.  Assuming an 80 day dredging period, a flow rate of some 24,000 m3 per 

day is required to pump the dredged material to the reclamation area.  

 

7.1.2 Characterisation of Seabed 

Particle Size Analyses (PSA) of the sediment samples collected during the geotechnical survey 

indicated that the material in the dredge area is dominated by gravel and sands with a small 

percentage of silts.  

To accurately reflect the nature of the proposed dredge material RPS has examined the 

sediment characteristics from 15 sediment samples collected for submission to Marine 

Scotland.  A summary description of the PSA is presented in Table 7.2 overleaf with the 

location of these sediment samples given in Table 7.3.  It will be seen from this table that the 

material to be dredged is reasonably uniform throughout the area typically consisting of about 

69% gravels, 26% sands and about 5% silt as shown in Table 7.1 

Table 7.1: Average PSA of Seabed sediments samples 

Average PSA values mm % 
very coarse gravel >32<64 4.18 
coarse gravel >16<32 34.93 
medium gravel >8<16 16.50 
fine gravel >4<8 9.09 
very fine gravel >2<4 7.49 
very coarse sand >1<2 9.94 
coarse sand >0.5<1 5.60 
medium sand >0.25<0.5 3.67 
fine sand >0.125<0.25 3.26 
very fine sand >0.0625<0.125 1.56 
very coarse silt >0.03125<0.0625 0.95 
coarse silt >0.015625<0.03125 1.04 
medium silt >0.007813<0.015625 1.19 
fine silt >0.003906<0.007813 0.92 
very fine silt >001953<0.003906 0.46 
clay <0.001953 0.55 
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Table 7.2: PSA of Seabed sediments around the dredged area 

Borehole No.  4 5 7 8 9 11 12 13 22 24 25 26 28 29 30 

                 
Gravel %  40.0 80.5 86.0 97.0 66.0 94.0 36.0 58.0 83.0 64.0 96.0 74.0 76.0 80.0 34.0 
Sand %  47.0 19.3 12.0 3.0 34.0 5.9 46.0 38.0 13.0 25.0 4.0 18.0 24.0 16.0 54.0 
Silt %  13.0 0.2 2.0 0.0 0.0 0.1 18.0 4.0 4.0 11.0 0.0 8.0 0.0 4.0 12.0 

 mm                
very coarse 
gravel >32<64 1.28 0.00 19.40 19.90 13.30 0.00 0.00 0.00 8.75 0.00 0.00 0.00 0.00 0.00 0.00 
coarse gravel >16<32 12.70 28.40 53.20 75.50 42.73 65.00 24.90 12.90 36.10 0.00 77.20 37.40 33.10 24.40 0.48 
medium gravel >8<16 9.72 16.20 11.00 1.15 16.90 21.10 2.98 11.17 27.40 22.10 17.40 18.90 19.30 45.60 6.65 
fine gravel >4<8 6.95 21.40 1.38 0.00 6.83 5.35 4.51 15.35 6.11 27.30 0.10 11.50 11.50 6.31 11.80 
very fine gravel >2<4 9.30 14.50 1.24 0.16 6.03 2.48 3.47 18.65 4.78 14.10 0.95 5.54 12.00 4.11 15.00 
very coarse sand >1<2 15.50 12.50 3.44 1.85 12.38 3.51 8.55 22.50 6.84 12.60 2.51 6.93 13.60 7.87 18.50 
coarse sand >0.5<1 14.10 3.82 4.77 0.89 13.07 1.75 5.70 8.20 2.67 1.85 0.85 3.88 7.43 3.56 11.40 
medium sand >0.25<0.5 8.33 1.09 2.60 0.33 7.39 0.41 8.00 3.87 1.39 3.19 0.48 2.62 1.66 1.85 11.80 
fine sand >0.125<0.25 5.73 1.23 0.82 0.12 0.95 0.17 17.30 2.47 1.51 4.84 0.39 2.71 1.00 1.40 8.32 
very fine sand >0.0625<0.125 3.18 0.62 0.44 0.10 0.30 0.13 6.25 1.26 1.14 2.70 0.13 2.13 0.42 0.99 3.61 
very coarse silt >0.03125<0.0625 2.04 0.19 0.32 0.03 0.07 0.07 3.64 0.94 0.74 1.70 0.02 1.77 0.09 0.59 2.09 
coarse silt >0.015625<0.03125 2.72 0.00 0.39 0.00 0.00 0.00 3.78 0.86 0.71 1.95 0.00 1.88 0.00 0.74 2.50 
medium silt >0.007813<0.015625 3.35 0.00 0.44 0.00 0.00 0.00 4.09 0.83 0.78 2.38 0.00 1.99 0.00 0.97 3.06 
fine silt >0.003906<0.007813 2.48 0.00 0.30 0.00 0.00 0.00 3.19 0.55 0.56 2.16 0.00 1.44 0.00 0.77 2.32 
very fine silt >001953<0.003906 1.17 0.00 0.13 0.00 0.00 0.00 1.65 0.24 0.27 1.29 0.00 0.66 0.00 0.37 1.12 
clay <0.001953 1.28 0.00 0.15 0.00 0.00 0.00 1.92 0.27 0.28 1.90 0.00 0.68 0.00 0.43 1.30 
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Table 7.3: Location of the sediment sampling campaign undertaken by Causeway Geotech 
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7.2 MODELLING OF DREDGED PLUMES 

7.2.1 Modelled Dredging Techniques 

A common method of assessing the potential environmental impact of dredging plumes 

involves the use of coupled hydrodynamic and sediment transport modelling techniques. An 

important step in this approach is stipulating appropriate source terms to define the input of 

dredge material into the model. One of the primary factors in determining the dredging source 

term is based on the total amount of available fines within the dredge material.  

Other studies (Becker et al. 2015; Koningsveld 2015) that investigated the large scale spatial 

and temporal fate of dredge plumes have only accounted for the fraction of fine material 

(<63µm) as coarser particles are known to settle to the seabed within the near zone (Land et 

al. 2004). 

However, as this study is interested in assessing the fate of dredge plumes in relation to the 

adjacent environment within Stornoway Harbour, RPS has also accounted for material as large 

as very coarse sand (2mm) in the sediment transport simulations detailed in the following 

sections. Preliminary investigations found that material coarser than 2mm (gravels) quickly fell 

back the seabed and did not re-enter suspension. The dispersion of the silt and sand fractions 

lost to the water column from the dredging operations were represented in the numerical 

simulations based on the physical characteristics of the five sediment classes from the PSA 

results.  A summary of these physical characteristics is presented in Table 7.4 overleaf. 
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Table 7.4: Modelled sediment characteristics. 

Average PSA values               %   Classes % 
4.18      

34.93      
Gravels                     16.50   not included 71 

9.09      
7.49      
9.94      

Coarse Sand                   5.60   1 mm 15.4 
3.67      

Fine Sands                      3.26   0.25 mm 6.93 
1.56      

Sandy Silt                        0.95   0.0625 mm 2.51 
1.04      

Medium Silt                   1.19   0.015625 mm 2.23 
0.92      

Very Fine Silt                 0.46   0.003 mm 1.93 
0.55       

 

7.2.2 Dredging Equipment 

It is assumed that a Cutter Suction Dredger (CSD) will mainly be used to remove material from 

the dredge areas, though parts of the northern area through which the ferries travel to and from 

the existing piers may be dredged using a Trailer Suction Dredger (TSD). It is also possible 

that some of the dredging may be undertaken using a backhoe dredger.  The backhoe dredger 

will work at a slower rate than a cutter suction dredger and therefore the suspended sediments 

from the losses to the water column from such a machine are likely to be lower than from the 

CSD.  Therefore, to be conservative the modelling assumes that TSD and the backhoe perform 

in a similar manner to the CSD.  The CSD/TSD will dislodge material using a cutting head and 

then pump the mixture of dredge material and water to the quay area by means of a discharge 

pipeline. The overflow from the stilling ponds will be discharged into the nearshore area at the 

southeast corner of the new quay.  The CSD/TSD is expected to operate at full capacity on a 

24/7 basis in the dredge areas.  Based on this information it expected to take 80 days to dredge 

the full area.  
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7.2.3 Source Term Analysis 

The material introduced into the marine environment as a result of CSD/TSD dredging 

operations can be represented by two source terms: The loss of material from the cutter head 

near the sea bed and the overspill of material from the stilling pond into sea surface at the 

south eastern corner of the reclamation. 

The losses at the CSD/TSD cutter head were taken as 5% of the sand and silt material in 

dredged areas whilst the overspill from the placement area was taken as 6% of the silt material.  

Details of these source terms are shown in Table 7.5 and Table 7.6. 

Table 7.5: Composition of the 5% losses from the cutter head dredging source term 

Source 
Term Fraction  Grain size 

(mm) 
Source 

Distribution (%) Mass (kg/s) 5% of mass 
(kg/s) 

Cutter 
Head  

1 1 53 17.111 0.8556 
2 0.25 24 7.700 0.3850 
3 0.063 9 2.789 0.1394 
4 0.01563 8 2.478 0.1239 
5 0.003 7 2.144 0.1072 

 

Table 7.6: Composition of the 6% losses from the overspill source term 

Source Term Fraction  Grain size 
(mm) Source Distribution (%) Mass (kg/s) 

Overspill  
3 0.063 17 0.0279 
4 0.01563 33 0.0496 
5 0.003 50 0.0643 

* Values based on a overspill flow rate of 0.2778 cumecs (i.e 24,000 m3 per day) 
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7.2.4 Numerical representation 

Using the source terms summarised in Table 7.4 to represent the input of sand and silt material 

into the marine environment, the sediment plume simulations were run over the course of an 

80 day period which included a full range of spring and neap tidal conditions. This 80 day period 

relative to the tidal cycle is shown in red in Figure 7.2.  The coupled tidal and sediment transport 

model simulations were continued for two weeks after the completion of the dredging 

operations to allow for the transport and deposition of any material in suspension at the end of 

the dredging period. 

 

Figure 7.2: The simulated 80 day TSD/CSD dredger programme in relation to the tidal cycle at 

Stornoway. 

Given that the capital dredging programme will be undertaken after the installation of the piling 

for the new deep water quays, the coupled hydrodynamic and sediment transport simulations 

were run using an average of the dredged and existing Stornoway Harbour model domain with 

the quay walls and rock bunds in place. The tidal model set up and boundary conditions have 

been described in more detail in Section 5. 
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The track for the dredger over the 80 day period is illustrated by the red lines in Figure 7.3.  In 

the simulations the dredging commences with the area to the north of the new quays, followed 

by the area to the east of the quay and then moves to the south eastern section of the dredged 

area.  The speed at which the dredger moves along the track is dependant of the amount of 

material that has to be removed at any point with the speed adjusted to maintain the designed 

dredging rate of 6,000 m3 per day. 

 

Figure 7.3: Assumed track of TSD/CSD during the 80 day dredging period 
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7.3 RESULTS OF DREDGING SIMULATIONS 

A sediment plume is created during the course of the dredging operations due to sediment 

entering the water column from losses around the cutter head and the overspill of the water 

used to pump the dredged sediment ashore to the quay area.  The sediment plume will move 

about in response to the tidal currents and the location of the dredger.  Figure 7.4 shows a 

typical suspended sediment concentration (SSC) plume at a point in time when the dredger is 

working near the quay and the tidal currents in the area are running north. 

 

Figure 7.4: Typical SSC plume at a point in time when dredger is working near the quay and the 

tidal currents are running north 
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The results of the dredging simulations are given in terms of the total increase in suspended 

sediment concentrations (SSCs) and deposition of the sediment on the sea bed as a result of 

the cutter /trailer suction dredging operations.  The total increase in SSC is presented in terms 

of the maximum and mean plume envelopes given in Figures 7.5 and 7.6 respectively. 

These diagrams represent the envelop that encompasses all the suspended sediment plumes 

that are generated during the entire dredging operation.  Thus, the maximum plume envelop 

presented in Figure 7.5 represents the peak value of the total SSC at each point in the model 

area as the dredging plume responds to the local tidal currents and the movement of the 

dredger. 

It will be seen from Figure 7.5 that the peak value of the increase in SSC outside the dredged 

area is predicted to be less than 60 mg/l at all times during the dredging operation.  In other 

parts of Stornoway Harbour remote from the dredged area the maximum increase in the SSC 

is predicted to be less than 20 mg/l at any time during the dredging operation. 
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Figure 7.5: Maximum value envelope of the Total Suspended Sediment Concentration that 

occurs during the 80 day dredging simulation 

The peak values may only occur for a very short time during the whole of the dredging operation 

so the results are also given for the mean value envelope.  This envelope, Figure 7.6, 

represents the mean value to the SSC at each point in the model area over the entire dredging 

period.  The use of the two envelopes gives a measure of the short term and medium term 

impact of the dredging operation on the increase in SSC around Stornoway Harbour. 

Figure 7.6 shows that the mean increase in the total SSC in Stornoway Harbour over the 

dredging period will be less than 10 mg/l away from the immediate area around the proposed 

Deep Water Port Stage 1 project.  The area most affected by an increase in SSC due to the 

dredging operations will be the region to the south of the south eastern corner of the new quay 

where the proposed overspill is to be located.  Even in this area the increase in the mean value 

of the SSC is less than about 30 mg/l. 
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Figure 7.6: Mean value envelope of the Total Suspended Sediment Concentration for the whole 

of the 80 day dredging period simulation 
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The deposition of the sand and silt material at the end of the 80 day dredging campaign is 

illustrated in Figure 7.7. It will be seen that the vast majority of the sand and silts lost to the 

water column during the dredging operation will be retained within the dredged area.  This 

material will either be picked up during the tidying up operation at the end of the dredging 

contract or will remain within the over dredged tolerance permitted within the dredging contract. 

The results of the simulations show that the deposition depths of material lost to the water 

column during the dredging operations will be generally less than 1 mm in Stornoway Harbour 

away from the immediate area of the Deep Water Port Stage 1 project. 

 

Figure 7.7: Deposition depths of sands and silts lost from the dredging operations at the end of 

the whole of the 80 day dredging period simulation 
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7.4 MODELLING OF PLUMES IN WORST CASE DREDGING SCENARIO 

All the sampling for the material to be dredged for the DWP Stage 1 development indicated 

that there was very little silt and clay material in the dredged area and therefore it would all be 

suitable for land reclamation. However, it is possible that some lenses of soft material might 

be found during the dredging operation which would have to be disposed at the licensed spoil 

ground outside Stornoway Harbour.  Wallace Stone LLP has examined this issue and advised 

that the worst-case scenario would be when about 50,000m3 of soft silt lenses are found to be 

scattered about the area to be dredged as part of the DWP Stage 1 development.  In this case 

it is estimated that each lens would contain about 5,000m3 of a mixture of gravel/sand/silt/clay 

fractions with the about 30% of the material being in the gravel/sand sizes.  It is expected that 

each lens would take about 23.5 hours to be dredged with the hopper emptied twice at the 

disposal site over that period (i.e. 1 per 12 hours). 

7.4.1 Nature of the Soft bed Material 

As none of the boreholes in the DWP dredged area contains these soft silt lenses there is no 

direct information about the grading of the soft material.  However, there was some of this type 

of material discovered in the investigation for the dredging of the Newton Basin marina project 

so we have used the grading of this material from the Newton Basin area as the basis for the 

soft lenses to be considered in this DWP dredging simulation.  The grading of the soft material 

used in the simulation is as follows: 

Coarse sand  1.00mm dia.  30.00% 

Fine sand  0.25mm dia.  13.68% 

Sandy silt  0.063mm dia.  20.41% 

Medium silt  0.01563mm dia. 19.54% 

Very fine silt  0.003mm dia.  16.37% 

For the purposes of this simulation the material was assumed to have a density of 1600 Kg/m3. 
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7.4.2 Dredging and Disposal Programme 

In the simulation the dredging rate for the soft material was taken at about 2,500m3 per 12 

hours with deposition at the disposal site taking 2 minutes to empty the hopper.  Each lens 

therefore would take almost 24 hours to dredge with two depositions per lens.  On the basis of 

the information supplied by Wallace Stone LLP, the lenses were assumed to be spread around 

the dredged area and the simulated 80 day dredging program is shown in Figure 1.  In this 

diagram the blue curve shows the variation in the tides over the period with the 80 day dredging 

period shown by the red line and the times of the dredging of the silt shown by the green 

segments. 

 

Figure 7.8: Simulated dredging period for sands/gravel (red) and silts(green) 

In the simulation the dredger track over the 80 day period is illustrated by the red lines in Figure 

7.3, Section 7.2.4 above.  When the dredger is dredging the soft material the source terms for 

the gravel sand material is replaced with source terms for the soft silt material and there is no 

over spill from land reclamation.  The losses to the water column from the dredger during the 

dredging of the soft material was taken as 6% of the four finest fractions of the soft material on 

the basis that current speeds are too weak to transport the coarse sand and gravel which would 

simply fall back to the bed around the dredger. 
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During the simulation there are 20 depositions of the material dredged from the soft lens areas.  

These depositions are assumed to be one at each of the red dots shown on the chart in Figure 

7.9 so that a reasonable even spread of material will be achieved over the spoil ground area. 

 

Figure 7.9: Location of individual discreet depositions of soft silty material at the disposal site 

7.4.3 Results of the Modelling of the Worst Case Dredging Scenario 

Figures 7.10 show the maximum total suspended sediment concentration in the water column 

that occur at any time during the 80 day dredging simulation while Figure 7.11 shown the mean 

total suspended sediment concentration over the period of the simulation. The maximum total 

suspended sediment diagram is not an individual dredging plume diagram but rather an 

envelope that covers all the plume excursions during the simulation.  It gives the peak of the 

suspended sediment concentration that occurs at each point in the model even this value only 

occurs for a very short time.  The mean diagram given the average suspended sediment 

concentration at each point in the model over the period of the simulation. 
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Figure 7.10: Maximum value envelope of the Total Suspended Sediment Concentration that 
occurs during the 80 day dredging simulation 

 

It will be seen from Figure 7.10 that the peak value of the suspended sediment concentrations 

in Stornoway Harbour outside the dredged area is generally less than about 60 mg/l and the 

peak concentrations in the northern part of the harbour and at the mouth of the River Creed 

are less than 20mg/l.  There are high values of peak suspended sediment concentrations over 

the disposal area outside the harbour but these are associated with the short-term deposition 

of the silts at the disposal site.  As can be seen from the Figure 7.11, the mean value of the 

SSC at the disposal site is less than 64 mg/l.  Outside of the dredged area the mean SSC 

values within Stornoway Harbour are generally less than about 18 mg/l. 
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Figure 7.11: Mean value envelope of the Total Suspended Sediment Concentration for the 
whole of the 80 day dredging period simulation 

The deposition of the sand and silt material at the end of the 80 day dredging campaign is 

illustrated in Figure 7.12. It will be seen that the vast majority of the sand and silts lost to the 

water column during the dredging operation will be retained within the dredged area or on the 

disposal site area.  The material within the dredged area will either be picked up during the 

tidying up operation at the end of the dredging contract or will remain within the over dredged 

tolerance permitted within the dredging contract. 



Stornoway Port Authority   Hydraulic Modelling 

Deep Water Port Stage 1                                                                                       Final Report 

IBE1434 – DWP1 62 Final 

 

Figure 7.12:  Deposition depths of sands and silts lost from the dredging operations at the end 
of the whole of the 80 day dredging period simulation 

The results of the simulations show that the deposition depths of material lost to the water 

column during the dredging operations will be generally less than 1 mm in Stornoway Harbour 

away from the immediate area of the Deep Water Port Stage 1 project.  The deposition depth 

on the disposal site at the end of the dredging will be less than about 0.37m and will comprise 

a significant percentage of the sand and gravel fractions of the dredged material.  This coarse 

material will effectively armour the surface of the deposited material so that it is unlikely that a 

significant amount of this material will be carried back into Stornoway Harbour post the 

dredging contract. 
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7.5 SUMMARY OF THE IMPACT OF DREDGING ON WATER QUALITY 

Based on the modelling results presented in Section 7.3 it was found that the peak value of the 

increase in suspended sediment concentration (SSC) outside the dredged area would be less 

than 60 mg/l at all times during the dredging operation.  In other parts of Stornoway Harbour, 

remote from the dredged area, the maximum increase in the SSC would be less than 20 mg/l 

at any time during the dredging operation. 

The modelling also showed that the mean increase in the total SSC in Stornoway Harbour over 

the dredging period will be less than 10 mg/l away from the immediate area around the 

proposed Deep Water Port Stage 1 project.  The area most affected by an increase in SSC 

due to the dredging operations will be the area of the south eastern corner of the new quay 

where the proposed overspill is to be located.  Even in this area the increase in the mean value 

of the SSC is predicted to be less than about 30 mg/l. 

The results of the simulations demonstrate that in Stornoway Harbour, away from the 

immediate area of the Deep Water Port Stage 1 project, the deposition of material due to the 

dredging operations will be generally less than 1 mm.  

In the worst case scenario modelling, where there are some 50,000m3 of soft lenses in the 

dredged area, the peak value of the suspended sediment concentrations in Stornoway Harbour 

outside the dredged area are similar to those predicted with the sand/gravel bed material i.e. 

generally less than about 60 mg/l and the peak concentrations in the northern part of the 

harbour and at the mouth of the River Creed are less than 20mg/l.  There are however high 

values of peak suspended sediment concentrations over the disposal area but these are 

associated with the short-term deposition of the silts at the disposal site. Under this worst case 

scenario the mean value of the SSC at the disposal site are predicted to be less than 64 mg/l.  

Outside of the dredged area the mean SSC values within Stornoway Harbour are generally 

predicted to be less than about 18 mg/l. 

The deposition depths in Stornoway Harbour under the worst case scenario are expected to 

be the same as with the dredging of the sand/gravel bed material.  The deposition depth on 

the disposal site at the end of the dredging will be less than about 0.37m and will comprise a 

significant percentage of the sand and gravel fractions of the dredged material.  Thus this 

material is not expected to be carried back into the harbour post the dredging contract. 
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8 SUMMARY AND CONCLUSIONS 

The coastal process around the proposed Deep Water Port Stage 1 development and 

Stornoway Harbour have been investigated using computational modelling techniques based 

on the DHI MIKE coastal process software. 

Tidal regime 

The tidal regime in Stornoway Harbour has been simulated for a complete lunar month of tides 

for the existing harbour configuration (including the new Newton Basin marina development).  

The tidal currents within Stornoway harbour are weak and generally do not exceed about 

0.1m/s. The maximum flood and ebb velocities off Arnish Point are about 0.15 m/s. 

It will be seen from the difference plots that on the flood there is a small localised area of 

increased tidal velocity to the north of the main deep water berth and a reduction in the tidal 

velocity locally to the north of the Ro-Ro berth and east of the main deep water quay.  During 

the ebb tide the proposed development results in a slight increase in the tidal velocities to the 

south of the finger pier and the east of the mooring island and a reduction in the tidal velocity 

to the east of the main deep water quay. 

However, the tidal differences are small and not significant in terms of altering the 

hydrodynamic regime in Stornoway Harbour.  Under typical tidal conditions, the changes in 

current speeds within the harbour area away from the vicinity of the proposed Deep Water Port 

Stage 1 development as a result of the proposed development do not generally exceed ±0.005 

m/s.  

Wave climate 

Computational modelling of the wave climate approaching and within Stornoway Harbour has 

shown that for the longer period waves penetrating into the harbour from the Minch (6 to 8 

second wave period), the waves approach the proposed Deep Water Port Stage 1 

development from the east.  Thus, the proposed development does not affect the wave climate 

at the existing piers and berths for storms in the Minch from east to south-southwest sector.  

This is confirmed by the study which shows that the wave climate at the existing piers and 

berths during storms from the southeast to south directions is not significantly changed by the 

construction of the Deep Water Port Stage 1 scheme with only a slight increase in wave heights 

to the east of the proposed Stage 1 development. 
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For storms from the north to northeast sector the waves are generated within Stornoway 

Harbour and have a relatively short wave period (1.8 to 2.2 seconds).  The wave modelling 

has shown that the proposed development does not affect the wave climate at the existing 

piers and berths as they are upwind of the development.  The proposed Deep Water Port Stage 

1 development will slightly reduce the wave activity at the existing Arnish berths during storms 

from the north but the reduction will be relatively small. 

The proposed Deep Water Port Stage 1 site is most exposed to waves from the local fetches 

from the northeast and to waves which are diffracted around Arnish Point during storms in the 

Minch from the southeast to south-southwest directions.  During these storm events there will 

be wave reflections coming off the proposed Deep Water Port quay.  These reflected waves 

will propagate in an easterly to south easterly direction and will not significantly affect any other 

parts of Stornoway Harbour away from the area immediately to the east of the proposed 

development.  

Impact of Dredging on Water Quality 

The modelling and analysis of the dredging over an 80 day period showed that the peak value 

of the increase in suspended sediment concentration (SSC) outside the dredged area would 

be less than 60 mg/l at all times during the dredging operation.  In other parts of Stornoway 

Harbour, remote from the dredged area, the maximum increase in the SSC would be less than 

20 mg/l at any time during the dredging operation. 

The modelling also showed that the mean increase in the total SSC in Stornoway Harbour over 

the dredging period will be less than 10 mg/l away from the immediate area around the 

proposed Deep Water Port Stage 1 project.  The area most affected by an increase in SSC 

due to the dredging operations will be the area of the south eastern corner of the new land 

reclamation where the proposed overspill is to be located.  Even in this area the increase in 

the mean value of the SSC is predicted to be less than about 30 mg/l. 

The results of the simulations demonstrate that in Stornoway Harbour, away from the 

immediate area of the Deep Water Port Stage 1 project, the deposition of material due to the 

dredging operations will be generally less than 1 mm. 

Even with the worst case dredging scenario assumption, that there is 50,000m3 of soft material 

in the dredged area, the SSC and deposition depths within Stornoway Harbour are similar to 

those predicted with the dredging of the bed material as per the results of the site investigation. 
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Overall conclusions 

The overall conclusion of the coastal process studies for the Deep Water Port Stage 1 

development is that the project will have no significant detrimental impact on any of the coastal 

process within Stornoway Harbour away from the area of the proposed development and will 

not affect the hydrodynamic conditions at any of the adjoining piers or berths, nor the water 

quality at the mouth of the River Creed. 

In the event that rock revetment along the southern boundary of the reclamation is moved 

south by 10 to 20 metres this will not affect the conclusions of these model studies as this area 

is effectively a “backwater” and thus the possible change in position of the southern rock 

revetment will have no significant influence on the tidal flow , wave climate or water quality in 

Stornoway Harbour area. 
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MIKE Modelling Modules 
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1 MIKE MODELLING MODULES 

1.1 MIKE 21/3 COUPLED FM 

The MIKE 21/3 Coupled Modelling module which is a 2D numerical modelling systems 

respectively was used to simulate the coastal processes within Stornoway Harbour and its 

approaches. The MIKE 21/3 are truly dynamic modelling systems for application within coastal 

and estuarine environments and can be used for investigating the morphological evolution of 

the nearshore bathymetry due to the impact of engineering works (coastal structures, dredging 

works etc.). The engineering works may include breakwaters (surface-piercing and 

submerged), groynes, shoreface nourishment, harbours etc. MIKE 21/3 Coupled Model FM 

can also be used to study the morphological evolution of tidal inlets.  

MIKE 21 Coupled Model FM is composed of the following modules:  

 Hydrodynamic Module 

 Transport Module 

 ECO Lab Module 

 Mud Transport Module 

 Sand Transport Module 

 Particle Tracking Module 

 Spectral Wave Module 

The Hydrodynamic Module and the Spectral Wave Module are the basic computational 

components of the modelling system. Using MIKE 21/3 Coupled Model FM it is possible to 

simulate the mutual interaction between waves and currents using a dynamic coupling 

between the Hydrodynamic Module and the Spectral Wave Module. The MIKE 21/3 Coupled 

Model FM also includes a dynamic coupling between the Mud Transport, Particle Tracking and 

the Sand Transport models and the Hydrodynamic Module and the Spectral Wave Module. 

Hence, a full feedback of the bed level changes on the waves and flow calculations can be 

included.  

The main features of the MIKE 21 Coupled Model FM are as follows:  

 Dynamic coupling of flow and wave calculations 

 Full feedback of bed level changes on flow and wave calculations 

 Easy switch between 2D and 3D calculations (hydrodynamic module and process 

modules) 
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 Optimal degree of flexibility in describing bathymetry and ambient flow and wave 

conditions using depth-adaptive and boundary-fitted unstructured mesh 

1.2 HYDRODYNAMIC MODULE 

The Hydrodynamic Module simulates water level variations and flows in response to a variety 

of forcing functions in lakes, estuaries and coastal regions. The effects and facilities include: 

 Flooding and drying  

 Momentum dispersion 

 Bottom shear stress  

 Coriolis force  

 Wind shear stress  

 Barometric pressure gradients  

 Ice coverage 

 Tidal potential 

 Precipitation/evaporation  

 Wave radiation stresses  

 Sources and sinks  

The Hydrodynamic Module can be used to solve both three-dimensional (3D) and two-

dimensional (2D) problems. In 2D the model is based on the shallow water equations - the 

depth-integrated incompressible Reynolds averaged Navier-Stokes equations.  

1.3 MUD TRANSPORT (MT) MODULE MODELLING SYSTEM 

The Mud Transport (MT) module of the MIKE 21/3 Flow Model FM describes erosion, transport 

and deposition of mud or sand/mud mixtures under the action of currents and (if appropriate) 

waves. The hydrodynamic basis for the MT Module is calculated using the Hydrodynamic 

Module of the MIKE 21/3 Flow Model FM modelling system and the MT is implemented as a 

coupled model with the two running concurrently. The MT module is applicable for mud 

fractions and also sand/mud mixtures.  

The following processes may be included in the simulation.  

• Forcing by waves  

• Salt-flocculation  

• Detailed description of the settling process  

• Layered description of the bed, and  

• Morphological update of the bed  
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In the MT-module, the settling velocity varies, according to the salinity, if included, and the 

concentration taking into account flocculation in the water column. Bed erosion can be either 

non-uniform, i.e. the erosion of soft and partly consolidated bed, or uniform, i.e. the erosion of 

a dense and consolidated bed. The bed is described as layered and is characterised by the 

density and shear strength.  

1.4 SAND TRANSPORT (ST) MODULE MODELLING SYSTEM 

The hydrodynamic basis for the Transport Module is calculated using the Hydrodynamic 

Module of the MIKE 21/3 Flow Model FM modelling system. The transport module calculates 

the resulting transport of material based on these flow conditions coupled with the other 

appropriate aforementioned modules. A number of components may be specified with each 

component defining a separate transport equation. The time integration of the transport 

(advection-dispersion) equations is then performed using an explicit scheme to calculate the 

resulting sediment transport.  

1.5 MIKE21 FM FLEXIBLE MESH SPECTRAL WAVE MODELLING SYSTEM 

Modelling the wave generation and transformation within the Minch and Stornoway Harbour 

was undertaken using the MIKE 21 Spectral Wave (SW) model which is a third generation 

spectral wind-wave model based on unstructured meshes. The model simulates the growth, 

decay and transformation of wind-generated waves and swell in offshore and coastal areas.  

MIKE 21 SW accounts for the following physical phenomena: 

 Wave growth by wind action 

 Non-linear wave-wave interaction 

 Dissipation due to white-capping 

 Dissipation due to bottom friction 

 Dissipation due to depth-induced wave breaking  

 Refraction and shoaling due to depth variations 

 Diffraction 

 Wave-current interaction 

 Effect of time-varying depth and flooding and drying 
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The discretisation of the governing equation in geographical and spectral is performed using a 

cell-centred finite volume method. In the geographical domain, an unstructured mesh 

technique is used. The time integration is performed using a fractional step approach where a 

multi-sequence explicit method is applied for the propagation of wave action.  

The MIKE 21 SW includes two different formulations: 

 Directional decoupled parametric formulation  

 Fully spectral formulation 

The directional decoupled parametric formulation is based on a parameterization of the wave 

action conservation equation. The parameterization is made in the frequency domain by 

introducing the zeroth and first moment of the wave action spectrum as dependent variables 

following Holthuijsen (1989). 

The fully spectral formulation is based on the wave action conservation equation, as described 

in e.g. Komen et al. (1994) and Young (1999), where the directional-frequency wave action 

spectrum is the dependent variable. 

The fully spectral formulation was used for the wave modelling in this study with the exception 

of the wave generation across the very short fetches within Stornoway Harbour itself which 

were undertaken using the parametric formulation as this is more accurate for wind wave 

generation and transformation over very short fetches. 
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1.6 MIKE21 BOUSSINESQ WAVE MODEL 

The Boussinesq wave model, MIKE 21 BW, is the state-of-the-art numerical model for 

calculation and analysis of short- and long-period waves in ports, harbours and coastal areas.  

MIKE 21 BW is capable of reproducing the combined effects of all important wave phenomena 

of interest in port, harbour and coastal engineering. These include:  

 Shoaling 

 Refraction 

 Diffraction 

 Wave breaking 

 Bottom friction 

 Moving shoreline 

 Partial reflection and transmission 

 Non-linear wave-wave interaction 

 Frequency spreading 

 Directional spreading 
 

Phenomena, such as wave grouping, surf beats, generation of bound sub-harmonics and 

super-harmonics and near-resonant triad interactions, can also be modelled using MIKE 21 

BW. The 2DH module (two horizontal space co-ordinates) solves the enhanced Boussinesq 

equations by an implicit finite difference technique with variables defined on a space-staggered 

rectangular grid. 

 

The Boussinesq wave model includes the provision of wave reflection and transmission 

properties for various structures within the harbour.  This is achieved by placing porosity layers 

in the model either along the face in front of fixed structures or, in the case of floating 

breakwaters, along the line of the breakwater location. 

 

 



 



 

Appendix N.2 Water Framework Directive Assessment 

 
 

   

 

 

 

 

 

 

STORNOWAY PORT AUTHORITY 



 



 

1 
 

Water Framework Directive assessment: scoping template for activities in estuarine and coastal waters  
 
Use this template to record the findings of the scoping stage of your Water Framework Directive (WFD) assessment for an activity in an estuary 
or coastal water. 

If your activity will: 

• take place in or affect more than one water body, complete a template for each water body 

• include several different activities or stages as part of a larger project, complete a template for each activity as part of your overall 
WFD assessment 

The WFD assessment guidance for estuarine and coastal waters will help you complete the table.  

 

Your activity  Description, notes or more information 

Applicant name Stornoway Port Authority (SPA) 

Application reference number (where applicable)  

Name of activity Construction of a Deep Water Port 

Brief description of activity Pier construction, Quay construction, peat excavation, capital dredge, land reclamation, 
construction of Link and Access roads. 

Location of activity (central point XY coordinates or 
national grid reference) 

The construction of the Deep Water Port has a central grid reference point NB 42333 
31164 

Footprint of activity (ha) 26.04 

Timings of activity (including start and finish dates) 18 – 24months 

Extent of activity (for example size, scale 
frequency, expected volumes of output or 
discharge) 

See Volume 2, Chapter 2: Project Description of the Stornoway Deep Water Port EIAR 

Use or release of chemicals (state which ones) None 

https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
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Water body1  Description, notes or more information 

WFD water body name Stornoway Harbour 

Water body ID 200191 

River basin district name Scotland 

Water body type (estuarine or coastal) Coastal 

Water body total area (ha) 310 

Overall water body status (2015) Good 

Ecological status Good 

Chemical status Pass 

Target water body status and deadline Good (2021 & 2027) 

Hydromorphology status of water body High 

Heavily modified water body and for what use No 

Higher sensitivity habitats present No 

Lower sensitivity habitats present No 

Phytoplankton status High 

History of harmful algae No 

WFD protected areas within 2km No 

1 Water body information can be found in the Environment Agency’s catchment data explorer and the water body summary table. Mag ic maps provide additional 

information on habitats and protected areas. Links to these information sources can be found in the WFD assessment guidance for estuarine and coastal waters. 
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Water body1  Description, notes or more information 

WFD water body name Abhainn Ghrloda 

Water body ID 20753 

River basin district name Scotland 

Water body type (estuarine or coastal) Coastal 

Water body total area (ha) 1810 

Overall water body status (2015) High 

Ecological status High 

Chemical status Pass 

Target water body status and deadline High (2021 & 2027) 

Hydromorphology status of water body High 

Heavily modified water body and for what use No 

Higher sensitivity habitats present No 

Lower sensitivity habitats present No 

Phytoplankton status N/A 

History of harmful algae No 

WFD protected areas within 2km No 
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Water body1  Description, notes or more information 

WFD water body name Gob na Greigne to Rubha Raerinis 

Water body ID 200188 

River basin district name Scotland 

Water body type (estuarine or coastal) Coastal 

Water body total area (ha) 4030 

Overall water body status (2015) Good 

Ecological status Good 

Chemical status Pass 

Target water body status and deadline Good (2021 & 2027) 

Hydromorphology status of water body High 

Heavily modified water body and for what use No 

Higher sensitivity habitats present No 

Lower sensitivity habitats present No 

Phytoplankton status High 

History of harmful algae No 

WFD protected areas within 2km No 
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Specific risk information 

Consider the potential risks of your activity to each of these receptors: hydromorphology, biology (habitats and fish), water quality and 

protected areas. Also consider invasive non-native species (INNS). 

Section 1: Hydromorphology 

Consider if hydromorphology is at risk from your activity. 

Use the water body summary table to find out the hydromorphology status of the water body if it is classed as heavily modified and for what 

use. 

Consider if your activity:  Yes No Hydromorphology risk issue(s) 

Could impact on the 
hydromorphology (for example 
morphology or tidal patterns) of a 
water body at high status 

Requires impact 
assessment  

 

Impact assessment 
not required 

YES – change in water depths associated with land 
reclamation, dredge activity and dredge disposal. 
Construction of link road below MHWS also presents a risk 
to changing tidal patterns and other hydromorphological 
patterns. This is considered in Volume 2, Chapter 14: Water 
Quality, Soils & Coastal Processes. 

Could significantly impact the 
hydromorphology of any water body 

Requires impact 
assessment  

Impact assessment 
not required 

Potentially at local level.  

Is in a water body that is heavily 
modified for the same use as your 
activity 

Requires impact 
assessment  

Impact assessment 
not required 

NO 

Record the findings for hydromorphology and go to section 2: biology.  
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Section 2 - Biology 
Habitats 

Consider if habitats are at risk from your activity.  

Use the water body summary table and Magic maps, or other sources of information if available, to find the location and size of these habitats. 

Higher sensitivity habitats 2 Lower sensitivity habitats 3 

chalk reef cobbles, gravel and shingle 

clam, cockle and oyster beds  intertidal soft sediments like sand and mud 

intertidal seagrass rocky shore 

maerl  subtidal boulder fields 

mussel beds, including blue and horse mussel subtidal rocky reef 

polychaete reef subtidal soft sediments like sand and mud 

saltmarsh  

subtidal kelp beds  

subtidal seagrass  

2 Higher sensitivity habitats have a low resistance to, and recovery rate, from human pressures. 
3 Lower sensitivity habitats have a medium to high resistance to, and recovery rate from, human pressures. 

Consider if the footprint4 of your activity 
is: 

Yes No Biology habitats risk issue(s) 

0.5km2  or larger 

Yes, to one or 
more – requires 
impact 
assessment 

No to all – impact 
assessment not 
required 

No 

1% or more of the water body’s area No 

Within 500m of any higher sensitivity 
habitat 

No 

1% or more of any lower sensitivity 
habitat 

No 

4 Note that a footprint may also be a temperature or sediment plume. For dredging activity, a footprint is 1.5 times the dredge area.  
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Fish  

Consider if fish are at risk from your activity, but only if your activity is in an estuary or could affect fish in or entering an estuary. 

Consider if your activity: Yes No Biology fish risk issue(s) 

Is in an estuary and could affect fish in 
the estuary, outside the estuary but could 
delay or prevent fish entering it or could 
affect fish migrating through the estuary 

Continue with 
questions 

Go to next section NO 

Could impact on normal fish behaviour 
like movement, migration or spawning 
(for example creating a physical barrier, 
noise, chemical change or a change in 
depth or flow) 

Requires impact 
assessment  

Impact assessment 
not required 

YES – construction potential to affect fish due to sediment 
suspension and underwater noise, this is considered in 
Volume 2, Chapter 8: Fish Ecology. 

Could cause entrainment or impingement 
of fish 

Requires impact 
assessment  

Impact assessment 
not required 

NO 

 
Record the findings for biology habitats and fish and go to section 3: water quality. 
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Section 3: Water quality 

Consider if water quality is at risk from your activity. 

Use the water body summary table to find information on phytoplankton status and harmful algae. 

Consider if your activity: Yes No Water quality risk issue(s) 

Could affect water clarity, temperature, 
salinity, oxygen levels, nutrients or 
microbial patterns continuously for 
longer than a spring neap tidal cycle 
(about 14 days) 

Requires impact 
assessment  

Impact assessment 
not required 

NO – construction activities may present issues with water 
clarity but these are likely to be temporary and localised. 
Water clarity issues are very unlikely to be continuous for 
more than 14 days.  

Is in a water body with a phytoplankton 
status of moderate, poor or bad 

Requires impact 
assessment  

Impact assessment 
not required 

NO – Stornoway Harbour has a High status. 

Is in a water body with a history of 
harmful algae  

Requires impact 
assessment  

Impact assessment 
not required 

NO 

  

Consider if water quality is at risk from your activity through the use, release or disturbance of chemicals. 

If your activity uses or releases 
chemicals (for example through 
sediment disturbance or building works) 
consider if: 

Yes No Water quality risk issue(s) 

The chemicals are on the Environmental 
Quality Standards Directive (EQSD) list 

Requires impact 
assessment 

Impact assessment 
not required 

YES – there is the potential for a loss of fuels and oils 
during both construction and operations should they be 
inappropriately handled. 

It disturbs sediment with contaminants 
above Cefas Action Level 1 

Requires impact 
assessment 

Impact assessment 
not required 

YES – sediments do not contain existing contaminants but 
there is the potential for a loss of fuels and oils during 
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both construction and operations should they be 
inappropriately handled. 
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If your activity has a mixing zone  
(like a discharge pipeline or outfall) 
consider if: 

Yes No Water quality risk issue(s) 

The chemicals released are on the 
Environmental Quality Standards 
Directive (EQSD) list 

Requires impact 
assessment5  

Impact assessment 
not required 

No 
  

5 Carry out your impact assessment using the Environment Agency’s surface water pollution risk assessment guidance, part of Env ironmental Permitting Regulations 
guidance. 

Record the findings for water quality go on to section 4: WFD protected areas. 

Section 4: WFD protected areas 

Consider if WFD protected areas are at risk from your activity. These include: 

• special areas of conservation (SAC)  • bathing waters 

• special protection areas (SPA) • nutrient sensitive areas 

• shellfish waters  

  

Use Magic maps to find information on the location of protected areas in your water body (and adjacent water bodies) within 2km of your 

activity. 

Consider if your activity is: Yes No Protected areas risk issue(s) 

Within 2km of any WFD protected 
area6 

Requires 
impact 
assessment  

Impact 
assessment not 
required 

NO 

6 Note that a regulator can extend the 2km boundary if your activity has an especially high environmental risk. 

Record the findings for WFD protected areas and go to section 5: invasive non-native species. 
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Section 5: Invasive non-native species (INNS) 

Consider if there is a risk your activity could introduce or spread INNS.    

Risks of introducing or spreading INNS include: 

• materials or equipment that have come from, had use in or travelled through other water bodies 

• activities that help spread existing INNS, either within the immediate water body or other water bodies 

 

Consider if your activity could: Yes No INNS risk issue(s) 

Introduce or spread INNS Requires 
impact 
assessment  

Impact 
assessment 
not required 

YES – via biofouling associated with equipment and vessels required for 
construction and ballast water during vessel movements during 
construction, this has been considered in Volume 2, Chapter 14: Water 
Quality, Soils & Coastal Processes 

 

Record the findings for INNS and go to the summary section. 

Summary 

Summarise the results of scoping here. 

Receptor  Potential risk to 
receptor? 

Note the risk issue(s) for impact assessment 

Hydromorphology Yes Coastal Processes 

Biology: habitats Yes Dredging, Land Reclamation, Loss of contaminants during construction and operations 

Biology: fish Yes Underwater Noise and Sedimentation 

Water quality  Yes Loss of contaminants during construction and operations 

Protected areas No NA 
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Invasive non-native species Yes Via biofouling associated with equipment and vessels required for construction and 
ballast water during vessel movements during construction 

If you haven’t identified any receptors at risk during scoping, you don’t need to continue to the impact assessment stage and your WFD 
assessment is complete.  

If you’ve identified one or more receptors at risk during scoping, you should continue to the impact assessment stage. 

Include your scoping results in the WFD assessment document you send to your activity’s regulator as part of your application for permission to 
carry out the activity.  
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METHODS OF DESCRIBING SOILS AND ROCKS 
 

Soil and rock descriptions are based on the guidance in BS5930:2015, The Code of Practice for Site Investigation.   
 

Abbreviations used on exploratory hole logs 

U Nominal 100mm diameter undisturbed open tube sample (thick walled sampler) 

UT Nominal 100mm diameter undisturbed open tube sample (thin walled sampler) 

P Nominal 100mm diameter undisturbed piston sample 

B Bulk disturbed sample  

LB Large bulk disturbed sample 

D  Small disturbed sample  

C Core sub-sample (displayed in the Field Records column on the logs) 

L Liner sample from dynamic sampled borehole 

W Water sample 

ES / EW Soil sample for environmental testing / Water sample for environmental testing 

SPT (s) Standard penetration test using a split spoon sampler (small disturbed sample obtained) 

SPT (c) Standard  penetration test using 60 degree solid cone 

x,x/x,x,x,x 

Blows per increment during the standard penetration test.  The initial two values relate to the seating 

drive (150mm) and the remaining four to the 75mm increments of the test length. 

The length achieved is stated (mm) for any test increment less than 75mm 

N=X SPT blow count ‘N’ given by the summation of the blows ‘X’ required to drive the full test length (300mm) 

N=X/Z 
Incomplete standard penetration test where the full test length was not achieved.  The blows ‘X’ represent 

the total blows for the given test length ‘Z’ (mm) 

V 
VR 

Shear vane test (borehole)    Hand vane test (trial pit)    Shear strength stated in kPa 

V: undisturbed vane shear  strength VR: remoulded vane shear strength 

dd/mm/yy: 1.0 
dd/mm/yy: dry 

Date & water level at the borehole depth at the end of shift  
and the start of the following shift 

Abbreviations relating to rock core – reference Clause 44.4.4 of BS 5930: 2015 

TCR (%) 
Total Core Recovery: Ratio of rock/soil core recovered (both solid and non-intact) to the total length of 

core run. 

SCR (%) 

Solid Core Recovery: Ratio of solid core to the total length of core run.  Solid core has a full diameter, 

uninterrupted by natural discontinuities, but not necessarily a full circumference and is measured along 

the core axis between natural fractures.   

RQD (%) 
Rock Quality Designation: Ratio of total length of solid core pieces greater than 100mm to the total length 

of core run. 

FI 
Fracture Index: Number of natural discontinuities per metre over an indicated length of core of similar 

intensity of fracturing. 

NI 
Non Intact: Used where the rock material was recovered fragmented, for example as fine to coarse gravel 

size particles. 

AZCL Assessed zone of core loss:  The estimated depth range where core was not recovered. 

DIF Drilling induced fracture:  A fracture of non-geological origin brought about by the rock coring. 
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Stornoway Deep Water Berth 
 

 

1 AUTHORITY 

 

On the instructions of Wallace Stone Consulting Civil Engineers, (“the Client’s Representative”), acting on 

the behalf of Stornoway Port Authority (“the Client”), a ground investigation was undertaken at the above 

location to provide geotechnical information for input to the design and construction of a proposed new 

Deep Water Berth structure and associated soft sediment dredging programme. 

 

This report details the work carried out both on site and in the geotechnical testing laboratories; it contains 

a description of the site and the works undertaken, the exploratory hole logs and the laboratory test results.  

A discussion on the recommendations for construction is also provided. 

 

All information given in this report is based upon the ground conditions encountered during the site 

investigation works, and on the results of the laboratory and field tests performed.  However, there may be 

conditions at the site that have not been taken into account, such as unpredictable soil strata, contaminant 

concentrations, and water conditions between or below exploratory holes.  It should be noted that 

groundwater levels usually vary due to seasonal and/or other effects and may at times differ to those 

recorded during the investigation.  No responsibility can be taken for conditions not encountered through 

the scope of work commissioned, for example between exploratory hole points, or beneath the termination 

depths achieved. 

 

This report was prepared by Causeway Geotech Ltd for the use of the Client and the Client’s Representative 

in response to a particular set of instructions.  Any other parties using the information contained in this 

report do so at their own risk and any duty of care to those parties is excluded.   

 

 

2 SCOPE 

 

The extent of the investigation, as instructed by the Client’s Representative, included marine boreholes, soil 

sampling, in-situ and laboratory testing, and the preparation of a report on the findings including 

recommendations for construction. 

 

 

3 DESCRIPTION OF SITE 

 

As shown on the site location plan in Appendix A, the works were conducted around the location of Arnish 

Pier across the bay from Stornoway Harbour.  

 

The boreholes were put down at given locations within Glumaig bay to the north west of Arnish point.   
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4 SITE OPERATIONS 

 

4.1 Summary of site works 
 

Site operations, which were conducted between 28th November 2017 and 12th February 2018, comprised: 

 

• Thirty-Three marine light cable percussion boreholes  

 

• Seventeen marine boreholes with rotary follow-on 

 

• Soil and rock core sampling 

 

• In-situ testing of soils 

 

• Sediment samples for Marine Scotland Dredge Analysis 

 

The exploratory holes and in-situ tests were located as instructed by the Client’s Representative, as shown 

on the exploratory hole location plan in Appendix A.   

 

4.2 Marine Plant 
 

The OCM80 jack-up barge was deployed for the duration of the site works.  OCM80 is a Combi-float C5 

modular jack-up barge in a ten-pontoon configuration joined and secured with a simple pinning system. 

The jack-up barge sits on four 28m spudded legs with associated hydraulic rams and can be operated in 

both spudded (floating) or jack-up modes.  

 

The barge was contracted and operated through Ocean Crest Marine for the duration of the site works.  

Boreholes were sunk through an integral moonpool through one of the pontoons which make up the main 

deck of the jack-up barge. 

 

Ocean Crest Marine also provided the marine support vessels OCM Supporter and OCM Fortess to assist 

with crew transfers and barge movements respectively. 

 

4.3 Boreholes  
 

4.3.1 Light cable percussion boreholes 
 

Sixteen No boreholes (BH03-BH05, BH08, BH09, and BH22-BH30) were put down to completion in 

minimum 200mm diameter using one Dando 3000 light cable percussion boring rig.  All boreholes were 

terminated either at their scheduled completion depths, or else on encountering virtual refusal on 

obstructions, including large boulders and weathered bedrock  

 

Disturbed (bulk and small bag) samples were taken within the encountered strata.  Undisturbed (UT100 
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and U100) samples were taken where appropriate and as directed within cohesive soils.  Environmental 

samples were taken at standard intervals, as directed by the Client’s Representative.   

  

Standard penetration tests were carried out in accordance with EC7 at standard depth intervals using the 

split spoon sampler (SPT(s)) or solid cone attachment (SPT(c)).  The penetrations are stated for those tests 

for which the full 150mm seating drive or 300mm test drive was not possible.  The N-values provided on 

the borehole logs are uncorrected and no allowance has been made for energy ratio corrections.   The SPT 

hammer energy measurement report is provided in Appendix H.   

 

Any water strikes encountered during boring were recorded along with any changes in their levels as the 

borehole proceeded. 

 

Where water was added to assist with boring, a note has been added to the log to account for same.   

 

Appendix B presents the borehole logs. 

 

4.3.2 Boreholes by combined percussion boring and rotary follow-on drilling 
 

Seventeen boreholes (BH01-BH03A, BH06, BH07, BH10, BH11, BH14-BH21, BH31, and BH32) were put 

down by a combination of light cable percussion boring and rotary follow-on drilling techniques with core 

recovery in bedrock.   Where the cable percussion borehole had not been advanced onto bedrock, rotary 

coring methods were employed to advance the borehole to completion/bedrock.  

 

Standard penetration tests were carried out in accordance with EC7 at standard depth intervals throughout 

the overburden using the split spoon sampler (SPT(s)) or solid cone attachment (SPT(c)).  The penetrations 

are stated for those tests for which the full 150mm seating drive or 300mm test drive was not possible.  The 

N-values provided on the borehole logs are uncorrected and no allowance has been made for energy ratio 

corrections.   The SPT hammer energy measurement report is provided in Appendix H.   

 

The core was extracted in up to 1.5m lengths using a SK6L GeoborS core barrel, which produced core of 

nominal 103mm diameter, and was placed in single channel wooden core boxes.   

 

The core was subsequently photographed and examined by a qualified and experienced Engineering 

Geologist, thus enabling the production of an engineering log in accordance with BS 5930: 2015: Code of 

practice for ground investigations. 

 

Appendix B presents the borehole logs, with core photographs presented in Appendix C.  

 

4.4 Surveying 
 

The as-built exploratory hole positions were surveyed throughout the project by the Site Engineer from 

Causeway Geotech.  Surveying was carried out using a Trimble R8S GPS system employing VRS and real 

time kinetic (RTK) techniques. 
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The plan coordinates (UK National Grid) and ground elevation (mCD) at each location are recorded on the 

individual exploratory hole logs.  The exploratory hole plan presented in Appendix A shows these as-built 

positions. 

 

 

5 LABORATORY WORK 

 

Upon their receipt in the laboratory, all disturbed samples were carefully examined and accurately 

described, and their descriptions incorporated into the borehole logs.   

 

5.1 Geotechnical laboratory testing of soils 
 

Laboratory testing of soils comprised: 

 

• soil classification: moisture content measurement, Atterberg Limit tests and particle size 

distribution analysis. 

 

• shear strength (total stress):  unconsolidated undrained triaxial tests 

 

• direct shear: shear box tests 

 

• soil chemistry: pH, water-soluble sulphate, and organic matter content 

 

Laboratory testing of soils samples was carried out in accordance with British Standards Institute (1990) 

BS 1377:1990, Methods of test for soils for civil engineering purposes.  Parts 1 to 9. 

 

The test results are presented in Appendix D.  

 

5.2 Geotechnical laboratory testing of rock 
 

Laboratory testing of rock sub-samples comprised: 

 

• point load index 

 

• unconfined compressive strength (UCS) tests 

 

Test Test carried out in accordance with 

Point load index ISRM Suggested Methods (1985) Suggested method for determining point-load 

strength. Int. J. Rock Mech. Min. Sci. Geomech. Abstr. 22, pp. 53–60 
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Uniaxial 

compression 

strength tests 

ISRM Suggested Methods (1981) Suggested method for determining 

deformability of rock materials in uniaxial compression, Part 2 

and 

ISRM (2007) Ulusay R, Hudson JA (eds) The complete ISRM suggested methods 

for rock characterization, testing and monitoring, 2007 

The test results are presented in Appendix D.  

 

5.3 Marine Scotland Analysis – Pre-Disposal Dredge Sampling 
 

In addition to geotechnical testing conducted on soils, environmental samples were selected at standard 

intervals for chemical testing relating to disposal at sea parameters.   

 

Sampling was carried out in accordance with Marine Scotland's "Guidance for The Sampling and Analysis of 

Sediment and Dredge material to be Submitted in Support of Applications for Sea Disposal of Dredged 

Material" 2011.  

 

All 15 sample locations extend to -10.5m CD with sample intervals as required by the above document.  Two 

samples were recovered at each location and depth for separate testing of (a) Metals and particle size and 

(b) Organic carbon and organic chemicals. 

 

Testing was conducted to determine chemical concentrations to allow assessment of disposal of dredged 

material at sea. 

 

The dredge analysis test results are included in Appendix E; a summary table showing the Marine Scotland 

Pre-disposal Sampling Guidance Action Levels has also been included before the RPS lab results. 

 

5.4 Environmental laboratory testing of soils 
 

In addition, environmental testing, was conducted on selected environmental soil samples by Chemtest at 

its laboratory in Newmarket, Suffolk.   

 

Testing was carried out for a range of determinants, including: 

 

• Metals 

• Tributyl Tin (TBT) 

• Total petroleum hydrocarbons (TPH) 

• Speciated polycyclic aromatic hydrocarbons (PAH) 

• PCB (7 congeners) 

 

Waste acceptance criteria (WAC) testing was carried out on four samples. 

 

Results of the environmental laboratory testing are presented in Appendix F. 
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6 GROUND CONDITIONS 

 

6.1 General geology of the area 

 

Published geological mapping indicate the superficial deposits underlying the site comprise Quaternary soft 

sediments overlying glacial till and sands and gravels.  These deposits are underlain by metamorphic rocks 

of both the Lewisian Gneiss complex and the Outer Hebrides Thrust Zone Mylonite complex; some intrusive 

igneous features are also shown in the area associated with the thrust complex. 

 

6.2 Ground types encountered during investigation of the site 

 

A summary of the ground types encountered in the exploratory holes is listed below, in approximate 

stratigraphic order: 

 

• Recent deposits: Very soft organic silts and sands were found on the seabed in a large number of 

the dredge area boreholes; found to a maximum depth of 12.00mbgl in BH18. 

 

• Marine sands and gravel deposits: Typically loose to medium dense sands and gravels with low to 

medium cobble content; occasionally with localised pockets of firm sandy gravelly silts/clays 

throughout. Where encountered at depth tend to be dense to very dense. 

 

• Glacial Till: Sandy gravelly silty clay, frequently with low to medium cobble content, typically firm 

to stiff in upper horizons, becoming stiff to very stiff with increasing depth. 

 

• Bedrock (gneiss, metagabbro, amphibolite, dolerite, and pegmatite):  Rockhead was 

encountered at depths ranging from 0.30mbgl (-10.13mCD) in BH15 to a maximum depth of 

51.10mbgl (-58.09mCD) in borehole BH03A. 

  

Representative geological long sections showing the rockhead profile along the line of the proposed new 

Deep Water Berth Structures are provided in Appendix G. 

 

6.3 Groundwater 

 

Groundwater was not noted during drilling at any of the borehole locations.  However, it should be noted 

that the casing used in supporting the borehole walls during drilling may have sealed out any groundwater 

strikes encountered and the possibility of encountering groundwater during excavation works should not 

be ruled out.  Seasonal variation in groundwater levels should also be factored into design considerations. 

 

It should be noted that any groundwater strikes within bedrock may have been masked by the fluid used as 

the drilling flush medium. 
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7 DISCUSSION  
 

7.1 Proposed construction 

 

It is proposed to construct a new Deep Water Berth Facility within Glumaig Bay near Arnish Point. 

 

The works for the Deep Water Facility will include: 

 

• New Quay wall construction - large diameter combi-wall retaining wall (3 Phases) 

 

• Reclamation area to create a laydown area (2 Phases)  

 

• Heavy lift platform - piled reinforced concrete slab 

 

• Linkspan for freight ferry to include dolphins and bankseat – all piled foundations 

 

Limited information has been provided at this stage and any designs based on the recommendations or 

conclusions within this report should be completed in accordance with the current design codes, taking into 

account the variation and the specific details contained within the exploratory holes.  Causeway Geotech 

were commissioned to provide a geotechnical report, and it is outwith our remit to advise on structure 

design. 

 

 

7.2 Recommendations for construction 

 

7.2.1 Proposed New Quay Wall  

 

7.2.1.1 Piled Foundations 
 

The ground conditions along the lines of the proposed new quay walls are highly variable; marine beach 

deposits, with some deep occurrences of glacial till material, and an irregular rockhead level. This will 

render the implementation of any shallow design solution problematic. Based on the proposals it follows 

that a piled solution may be used to transfer the loadings to depth. 

 

The ultimate effective angle of shearing resistance, Φ’, as determined by the small shear box tests in the 

geotechnical laboratory on representative samples of soils encountered, was found to be in the order of 35-

40 degrees.  The effective cohesion, c’, unless obtained through shear box testing, should be taken as zero 

given the prevalence of coarse grained soils interbedded with cohesive strata throughout.  

7.2.1.1.1 Phase 1 Quay Wall works 

 

Potential founding strata are as follows; this will be confirmed by the specialist piling contractor: 
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• BH07: Dense to very dense sandy Gravel; encountered at 31.60mbgl (-38.62mCD). No bedrock was 

encountered in BH07; completion depth was 38.30mbgl (-45.32mCD). 

 

• BH11: Strong to very strong Gneiss encountered at 19.30mbgl (-29.53mCD). 

 

• BH15: Very strong Metagabbro encountered at 0.30mbgl (-10.13mCD). 

 

Table 1a: Ground parameters for bearing piles derived from in-situ testing and laboratory results 

Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH07 

(P1) 

5.00 Loose to Med Dense sandy Gravel 90 kPa - 29.00 - 

10.00 Loose sandy Gravel 40 kPa - 28.00 - 

15.00 Very loose gravelly Sand 20 kPa - - - 

20.00 
Soft to firm sandy gravelly 

organic SILT 
60 kPa 

1.33,  

1.34,  

1.33 

35.00 7.00 

25.00 Loose gravelly Sand 23 kPa 2.16 - - 

26.50 Medium dense gravelly Sand 130 kPa - 31.00 - 

29.00 Firm sandy Silt 51 kPa 2.10 - - 

33.00 Dense sandy Gravel 380 kPa 

2.23, 

2.23, 

2.23 

40.00 7.00 

38.00 Very dense sandy Gravel >500 kPa - 42.00 - 

No rockhead encountered during drilling works at this location 

BH11 

(P1) 

4.00 Very loose sandy Gravel 20 kPa - - - 

8.00 Medium dense gravelly Sand 50 kPa - 28 - 

8.50 Very soft sandy gravelly Silt 16 kPa 2.11 - - 

12.00 Soft sandy gravelly Clay 30 kPa - - - 

16.00 Firm to stiff sandy gravelly Silt 50 kPa - - - 

20.20 Strong to very strong GNEISS 140 MPa - - - 

20.80 Medium strong to strong GNEISS 20 MPa - - - 

23.40 Medium strong to strong GNEISS 62 MPa - - - 

BH15 

(P1) 

1.10 Very strong METAGABBRO 174 MPa - - - 

2.90 Very strong METAGABBRO 146 MPa - - - 

3.90 Strong METAGABBRO 84 MPa - - - 

 

An indication of standard penetration test results against depth has been carried out and is summarised in 

the graph provided on the following page. 
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Graph 1: Summary of SPT N Values across the areas investigated – Quay Wall Phase 1 

 

 

The specialist piling contractor may propose either driven piles into medium dense granular/stiff cohesive 

soils or drilled piles into the underlying metagabbro/gneiss bedrock. 

 

In all instances above, it is recommended that the advice of specialist contractors is sought out at an early 

stage to ensure the correct methods and pile specifications are selected with regard to the site-specific 

ground conditions. 

 

Pile driving conditions will vary across the site through local variations in ground conditions, further 

accentuated by the presence of cobbles and/or boulders. The ultimate load capacity of the piles should be 

determined by the execution of in-situ dynamic load tests. 

7.2.1.1.2 Phase 2 Quay Wall works 

 

Potential founding strata are as follows; this will be confirmed by the specialist piling contractor: 

 

• BH16: Strong Pegmatite encountered at 3.40mbgl (-14.12mCD). 

 

• BH32: Very dense sandy gravelly cobbles; encountered at 6.60mbgl (-14.40mCD). Strong to very 

strong Gneiss encountered at 9.90mbgl (-17.70mCD). 

 

Table 1b: Ground parameters for bearing piles derived from in-situ testing and laboratory results 

Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH16 

(P2) 

3.80 Strong PEGMATITE 62 MPa - - - 

5.35 Strong AMPHIBOLITE 96 MPa - - - 

7.70 Strong AMPHIBOLITE 78 MPa - - - 
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Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH32 

(P2) 

2.00 Very soft sandy gravelly Clay 3 kPa 1.53 - - 

4.00 Very soft sandy gravelly Clay 3 kPa 1.50 - - 

8.00 Very dense sandy gravelly Cobble >500 kPa - 42.00 - 

10.60 Strong GNEISS 96 MPa - - - 

11.80 Very strong GNEISS 124 MPa - - - 

 

An indication of standard penetration test results against depth has been carried out and is summarised in 

the graph provided below. 

 

Graph 2: Summary of SPT N Values across the areas investigated – Quay Wall Phase 2 

 

 

The specialist piling contractor may propose either driven piles into very dense granular soils or drilled 

piles into the underlying pegmatite/amphibolite/gneiss bedrock. 

 

In all instances above, it is recommended that the advice of specialist contractors is sought out at an early 

stage to ensure the correct methods and pile specifications are selected with regard to the site-specific 

ground conditions. 

 

Pile driving conditions will vary across the site through local variations in ground conditions, further 

accentuated by the presence of cobbles and/or boulders. The ultimate load capacity of the piles should be 

determined by the execution of in-situ dynamic load tests. 
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7.2.1.1.3 Phase 3 Quay Wall works 

 

Potential founding strata are as follows; this will be confirmed by the specialist piling contractor: 

 

• BH19: Very dense sandy gravel with cobbles; encountered at 4.60mbgl (-10.79mCD). Medium strong 

Gneiss encountered at 6.70mbgl (-12.89mCD). 

 

• BH20: Dense gravelly sand with cobbles; encountered at 5.20mbgl (-11.66mCD). Medium strong to 

strong Gneiss encountered at 6.30mbgl (-12.76mCD). 

 

• BH21: Medium dense sandy gravel; encountered at 18.30mbgl (-25.06mCD). Medium strong Gneiss 

encountered at 21.30mbgl (-28.06mCD). 

 

Table 1c: Ground parameters for bearing piles derived from in-situ testing and laboratory results 

Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH19 

(P3) 

5.00 Very dense sandy Gravel 310 kPa 

2.21, 

2.21, 

2.21 

36.00 7.00 

6.90 Medium strong GNEISS 36 MPa - - - 

8.80 Weak GNEISS 14 MPa - - - 

BH20 

(P3) 

3.00 Very soft sandy gravelly Clay 10 kPa - - - 

6.50 Strong GNEISS 128 MPa - - - 

8.25 Medium strong GNEISS 36 MPa - - - 

9.65 Strong GNEISS 72.5 MPa - - - 

BH21 

(P3) 

5.00 Very soft sandy gravelly Clay 10 kPa - - - 

10.00 Very soft sandy gravelly Clay 10 kPa - - - 

15.00 Very soft sandy gravelly Clay 10 kPa - - - 

20.00 Medium dense sandy Gravel 150 kPa - - - 

22.35 Strong GNEISS 32 MPa - - - 

 

An indication of standard penetration test results against depth has been carried out and is summarised in 

the graph provided on the following page. 
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Graph 3: Summary of SPT N Values across the areas investigated – Quay Wall Phase 3 

 

 

The specialist piling contractor may propose either driven piles into medium dense/very dense granular 

soils or drilled piles into the underlying gneiss bedrock. 

 

In all instances above, it is recommended that the advice of specialist contractors is sought out at an early 

stage to ensure the correct methods and pile specifications are selected with regard to the site-specific 

ground conditions. 

 

Pile driving conditions will vary across the site through local variations in ground conditions, further 

accentuated by the presence of cobbles and/or boulders. The ultimate load capacity of the piles should be 

determined by the execution of in-situ dynamic load tests. 

 

 

7.2.2 Proposed Reclamation Area 

 

7.2.2.1 Suitability of overburden sediments for proposed loading 
 

The two areas of proposed reclamation behind the new quay wall structures are composed of very loose to 

loose granular and very soft to firm cohesive strata overlying a relatively shallow rockhead. The reclamation 

is proposed in two phases to align with the construction phases of the new quay walls.  

7.2.2.1.1 Phase 1 Reclamation works 

 

• BH06: Overburden thickness 7.50m. Depth to rockhead was 7.50mbgl (-15.11mCD). 

 

• BH10: Overburden thickness 3.90m. Depth to rockhead 3.90mbgl (-10.02mCD). 

0

5

10

15

20

25

0 10 20 30 40 50 60

D
e

p
th

SPT N Value

SPT N Values Versus Depth

BH19

BH20

BH21



 

 

 

 

Page 17 April 2018 

 

Stornoway Deep Water Berth  

– Ground Investigation 

Interpretative Report No. 17-0769a 

 

• BH14: Overburden thickness 1.40m. Depth to rockhead 1.40mbgl (-6.84mCD). 

 

Table 2a: Ground parameters for proposed Phase 1 reclamation area 

Location 
Depth 

(mbgl) 
Strata Description 

Estimated 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH06 

(P1) 

2.00 Loose sandy Gravel 50 kPa - 28.00 - 

4.00 Loose to Med dense sandy Gravel 90 kPa - 29.00 - 

6.50 Firm sandy gravelly Clay 225 kPa 

2.09, 

2.09, 

2.10 

28.00 8.00 

7.85 Weak METAGABBRO 15.2 MPa - - - 

11.15 Medium strong GNEISS 30.4 MPa - - - 

BH10 

(P1) 

3.00 Loose sandy Gravel 10 kPa - - - 

5.20 Strong GNEISS 50 MPa - - - 

6.40 Weak GNEISS 8 MPa - - - 

8.40 Medium strong GNEISS 48 MPa - - - 

BH14 

(P1) 

2.50 Very strong METAGABBRO 110 MPa - - - 

3.35 Medium strong METAGABBRO 36 MPa - - - 

6.10 Strong METAGABBRO 56 MPa - - - 

 

The area of proposed Phase 1 reclamation works contains a covering of loose sandy gravel and soft sandy 

gravelly clay to depths of between 1.20mgl (-6.64mCD) in BH14 and 4.00mbgl (-11.61mCD) in BH06. These 

overlie medium dense gravel in BH06 and relatively shallow bedrock in BH10 and BH14. 

 

The bedrock throughout this area consists of medium strong Metagabbro overlying medium strong Gneiss; 

occurring at 7.50mgl (-15.11mCD), 3.90mbgl (-10.02mCD), and 1.40mgbl (-6.84mCD) in BH06, BH10, and 

BH14 respectively. 

 

During reclamation works it is advised the imported granular fill material is placed and compacted in layers 

as the operation progresses. Upon loading it is anticipated there will be some compaction of the loose 

granular and soft cohesive marine sediments. The compaction of these layers should be fully observed 

during the works and any areas of settlement should then receive another layer of compacted granular fill 

maintaining a level working platform for all plant and machinery. 

7.2.2.1.2 Phase 2 Reclamation works 

 

• BH17: Overburden thickness 3.80m. Depth to rockhead was 3.80mbgl (-11.87mCD). 

 

• BH31: Overburden thickness 6.40m. Depth to rockhead 6.40mbgl (-11.90mCD). 
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Table 2b: Ground parameters for proposed Phase 2 reclamation area  

Location 
Depth 

(mbgl) 
Strata Description 

Estimated 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH17 

(P2) 

3.00 Very loose sandy Gravel 20 kPa - - - 

4.65 Strong GNEISS 100 MPa - - - 

5.60 Weak AMPHIBOLITE 24 MPa - - - 

BH31 

(P2) 

2.00 Very soft sandy gravelly CLAY 2 kPa 1.50 - - 

4.00 Very soft sandy gravelly CLAY 2 kPa 1.46 - - 

7.40 Strong GNEISS 66 MPa - - - 

8.20 Strong GNEISS 56 MPa - - - 

9.30 Medium strong GNEISS 44 MPa - - - 

 

The area of proposed Phase 2 reclamation works contains a covering of very soft sandy gravelly silty organic 

clay and very loose silty sandy gravel to depths of 3.80mgl (-11.87mCD) in BH17 and 5.00mbgl (-10.50mCD) 

in BH31. These overlie very dense gravel in BH31 and relatively shallow bedrock in BH17. 

 

The bedrock throughout this area consists of medium strong to strong Gneiss overlying weak to medium 

strong Amphibolite; occurring at 3.80mgl (-11.87mCD) and 6.40mgbl (-11.90mCD) in BH17 and BH31 

respectively. 

 

During reclamation works it is advised the imported granular fill material is placed and compacted in layers 

as the operation progresses. Upon loading it is anticipated there will be some compaction of the very soft 

cohesive and very loose granular marine sediments. The compaction of these layers should be fully 

observed during the works and any areas of settlement should then receive another layer of compacted 

granular fill maintaining a level working platform for all plant and machinery. 

 

 

7.2.3 Heavy Lift Area 
 

7.2.3.1 Piled Reinforced Concrete Slab 
 

The ground conditions in the location of the proposed heavy lifting area consist of a thin layer of soft marine 

sediments onto shallow rockhead. Based on the proposals it follows that a piled solution may be used to 

transfer the loadings anticipated to be generated from the reinforced slab and heavy lifting operations. 

 

Potential founding strata are as follows; this will be confirmed by the specialist piling contractor: 

 

• BH14: Medium strong to very strong Metagabbro encountered at 1.40mbgl (-6.84mCD). 

 

• BH15: Very strong Metagabbro encountered at 0.30mbgl (-10.13mCD). 
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Table 3: Ground parameters at proposed heavy lift area based on laboratory results 

Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH14 

2.50 Very strong METAGABBRO 110 MPa - - - 

3.35 Medium strong METAGABBRO 36 MPa - - - 

6.10 Strong METAGABBRO 56 MPa - - - 

BH15 

1.10 Very strong METAGABBRO 174 MPa - - - 

2.90 Very strong METAGABBRO 146 MPa - - - 

3.90 Strong METAGABBRO 84 MPa - - - 

 

An indication of standard penetration test results against depth has been carried out and is summarised in 

the graph provided below. 

 

Graph 4: Summary of SPT N Values across the areas investigated – Heavy Lifting Area 

 

 

In all instances above, it is recommended that the advice of specialist contractors is sought out at an early 

stage to ensure the correct methods and pile specifications are selected with regard to the site-specific 

ground conditions. 

 

Pile driving conditions will vary across the site through local variations in ground conditions, further 

accentuated by the presence of cobbles and/or boulders. The ultimate load capacity of the piles should be 

determined by the execution of in-situ dynamic load tests. 
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7.2.4 Linkspan for Freight Ferry, Linkspan, Finger Pier and Dolphins 
 

7.2.4.1 Piled Foundations 
 

The ground conditions in the area of the proposed linkspan, finger pier, and dolphins are highly variable; 

marine beach deposits, with some deep occurrences of glacial till material, and a deep rockhead level. This 

will render the implementation of any shallow design solution problematic. Based on the proposals it 

follows that a piled solution may be used to transfer the loadings to depth. 

 

The ultimate effective angle of shearing resistance, Φ’, as determined by the small shear box tests in the 

geotechnical laboratory on representative samples of soils encountered, was found to be in the order of 32-

36 degrees.  The effective cohesion, c’, unless obtained through shear box testing, should be taken as zero 

given the prevalence of coarse grained soils interbedded with cohesive strata throughout.  

 

Potential founding strata are as follows; this will be confirmed by the specialist piling contractor: 

 

• BH01: Dense to very dense sandy gravel with cobbles; encountered at 43.10mbgl (-50.27mCD). 

Medium strong Gneiss bedrock was encountered at 40.40mbgl (-57.57mCD). 

 

• BH02: Stiff sandy clay encountered at 28.00mbgl (-35.05mCD). Very strong Gneiss bedrock was 

encountered at 36.20mbgl (-43.25mCD). 

 

• BH03A: Medium dense sandy gravel with cobbles; encountered at 44.00mbgl (-50.99mCD). 

Weathered Gneiss bedrock was encountered at 51.10mbgl (-58.09mCD). 

 

Table 4: Ground parameters at area of proposed linkspan/finger pier/dolphins  

Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

BH01 

4.00 Medium dense gravelly Sand 120 kPa - 31.00 - 

9.00 Loose sandy Gravel 20 kPa - - - 

14.00 Loose gravelly Sand 80 kPa 

1.99, 

1.99, 

2.00 

36.00 10.00 

23.00 Medium dense gravelly Sand 190 kPa 

1.95, 

1.96, 

1.96 

33.00 11.00 

29.00 Soft to firm sandy gravelly Clay 40 kPa - - - 

35.00 Loose silty Sand 80 kPa 

2.04, 

2.04, 

2.05 

34.00 17.00 

40.00 Medium dense Gravel 190 kPa - 33.00 - 
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Location 
Depth 

(mbgl) 
Strata Description 

Pile base 

bearing 

capacity 

Bulk 

Density 

(Mg/m3) 

Angle of 

Shearing 

Resistance ՓՓՓՓ 

(Degrees) 

Effective 

Cohesion C’ 

(kPa) 

45.00 Very dense sandy Gravel 500 kPa - 42.00 - 

50.40 Medium strong GNEISS 100 MPa - - - 

BH02 

4.00 Medium dense Gravel 90 kPa - 29.00 - 

8.00 Loose Gravel 50 kPa - 28.00 - 

12.00 Medium dense sandy Gravel 110 kPa - - - 

16.00 Very dense Gravel >500 kPa - 42.00 - 

20.00 Medium dense gravelly Sand 110 kPa - 30.00 - 

24.00 Firm to stiff sandy Silt 75 kPa - - - 

28.00 Stiff sandy Clay 115 kPa - - - 

32.00 Stiff sandy gravelly Clay 90 kPa - - - 

35.35 Weak DOLERITE 19.3 MPa - - - 

36.60 Very strong GNEISS 118 MPa - - - 

37.50 Strong GNEISS 63.7MPa - - - 

BH03A 

4.00 Medium dense sandy Gravel 100 kPa - 30.00 - 

8.00 Dense sandy Gravel 180 kPa - 32.00 - 

12.50 Loose to Med Dense sandy Gravel 90 kPa - - - 

17.50 Medium dense sandy Gravel 180 kPa - - - 

21.50 Loose gravelly silty Sand 90 kPa 

1.87, 

1.88, 

1.87 

36.00 8.00 

25.00 Firm slightly gravelly silty CLAY 100 kPa 

1.81, 

1.81, 

1.81 

32.00 5.00 

27.00 Soft sandy Clay 23 kPa 1.83   

30.50 Stiff sandy Clay 80 kPa 1.39 - - 

32.80 Firm sandy Clay 47 kPa 1.78 - - 

35.00 Medium dense Sand 160 kPa - 32.00 - 

41.00 Medium dense silty Sand 200 kPa 

1.95, 

1.96, 

1.96 

36.00 10.00 

46.00 Medium dense sandy Gravel 200 kPa - 33.00 - 

51.10 Weathered GNEISS >500 kPa - 42.00 - 

 

An indication of standard penetration test results against depth has been carried out and is summarised in 

the graph provided on the following page. 

 

 

 



 

 

 

 

Page 22 April 2018 

 

Stornoway Deep Water Berth  

– Ground Investigation 

Interpretative Report No. 17-0769a 

Graph 4: Summary of SPT N Values across the areas investigated – Heavy Lifting Area 

 

The specialist piling contractor may propose either driven piles into medium dense/very dense granular or 

stiff cohesive soils or drilled piles into the underlying dolerite/gneiss bedrock. 

 

In all instances above, it is recommended that the advice of specialist contractors is sought out at an early 

stage to ensure the correct methods and pile specifications are selected with regard to the site-specific 

ground conditions. 

 

Pile driving conditions will vary across the site through local variations in ground conditions, further 

accentuated by the presence of cobbles and/or boulders. The ultimate load capacity of the piles should be 

determined by the execution of in-situ dynamic load tests. 

 

 

7.2.5 Proposed Dredge Operation 
 

7.2.5.1 Seabed Material 
 

The proposed dredge area encompasses over half the site area. There are 18 exploratory hole locations 

within the dredge area; 15 of these were selected for Marine Scotland Analysis to inform the requirements 

for the disposal of the dredge material.  

 

The table on the following page lists the depth to sea bed at each of the 18 borehole locations within the 

proposed dredge zone, estimated thickness of the soft marine sediments, and the depth to more competent 

strata (all depths given in mCD). 
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Table 5: Summary of marine sediment material encountered at each dredge borehole location  

Location 

Depth to 

Soft / 

Loose 

Sediment 

(mCD) 

Thickness 

of soft 

sediment 

(m) 

Sediment Description 

Depth to 

firm/med. 

dense 

material 

(mCD) 

Strata  

Description 

BH04 -7.41 2.10 Loose silty gravelly Sand -9.51 
Medium dense silty sandy 

Gravel 

BH05 -8.82 1.90 Loose sandy Gravel -10.72 Medium dense sandy Gravel 

BH07 -7.02 5.10 Loose silty sandy Gravel -12.12 
Medium dense silty gravelly 

Sand 

BH08 -6.18 0.00 No soft sediment -6.18 
Medium dense silty sandy 

Gravel 

BH09 -8.05 1.50 
Very loose silty sandy 

Gravel 
-9.55 Medium dense sandy Gravel 

BH11 -10.23 7.20 
Very loose silty sandy 

Gravel/silty gravelly Sand 
-15.43 

Medium dense silty gravelly 

Sand 

BH12 -9.14 0.70 Silty gravelly Sand -9.84 Dense silty sandy Gravel 

BH13 -7.49 2.00 Loose silty sandy Gravel -9.49 
Medium dense silty dandy 

Gravel 

BH15 -9.83 0.30 Loose silty sandy Gravel -10.13 Very strong Metagabbro 

BH22 -8.32 0.00 No soft sediment -8.32 
Medium dense silty sandy 

Gravel 

BH23 -8.03 0.60 Loose silty gravelly Sand -8.63 
Medium dense silty gravelly 

Sand 

BH24 -8.90 0.00 No soft sediment -8.90 
Medium dense silty sandy 

Gravel 

BH25 -9.81 0.00 No soft sediment -9.81 
Medium dense silty sandy 

Gravel 

BH26 -9.87 1.50 Loose silty sandy Gravel - No hard strata encountered 

BH27 -8.07 1.50 Loose silty sandy Gravel -9.57 
Medium dense silty sandy 

Gravel 

BH28 -9.25 1.50 Loose silty sandy Gravel -10.75 Medium dense sandy Gravel 

BH29 -8.65 1.90 
Loose silty sandy 

Gravel/silty gravelly Sand 
-10.55 

Medium dense silty gravelly 

Sand 

BH30 -9.10 2.60 
Very loose silty gravelly 

Sand/ Very soft sandy Silt 
-11.70 

Very dense silty sandy 

gravelly Cobbles 
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The proposed depth of the dredge for the Deep Water Berth Facility will be -10.5mCD as advised in the 

scope of works. The majority of the dredge area has a blanket covering of either loose granular or very soft 

cohesive marine sediments ranging from 0.30m to 7.20m in thickness; average around 2.00m thick. These 

overlie medium dense to dense granular material; predominantly sandy gravels and gravelly sands which 

would be easily excavatable by any proposed dredging operation. 

 

The only occurrence of rockhead within the dredging area above -10.5mCD is in BH15 where a very strong 

Metagabbro is encountered at 0.30mbgl (-10.13mCD). As the location of BH15 is at the edge of the proposed 

dredge area, and adjacent to the Phase 1 Quay Wall construction, this is not considered to pose a significant 

issue for any dredging contractor.  

 

7.2.6 Leachate and Waste Acceptance Criteria Analysis 
 

7.2.6.1 Material re-use 
 

It is proposed to re-use a proportion of the dredged material to backfill some of the proposed reclamation 

areas of the Deep Water Berth Development.  

 

Fifty-two selected soil samples were analysed for a range of potential contaminants including: 

• Metals 

• Tributyl Tin (TBT) 

• Total petroleum hydrocarbons (TPH) 

• Speciated polycyclic aromatic hydrocarbons (PAH) 

• PCB (7 congeners) 

 

In the initial examination of the potential risk of site contamination, the laboratory results have been 

compared to the following available assessment criteria relevant to the proposed land use: 

 

• SEPA Statutory EQS values for Marine Sediments published in 2004.  These relate to arsenic 

(dissolved), cadmium (dissolved), chromium (dissolved), copper (dissolved), mercury (dissolved), 

nickel (dissolved), lead (dissolved), and zinc (dissolved). 

 

The results from the samples do not identify significantly elevated concentrations for the compounds 

analysed over the majority of the site area. A few instances of elevated levels of mercury (Hg) were observed 

in BH04 at 1.00m (-8.41mCD) and 2.00m (-9.41mCD) and in BH30 at 0.50m (-9.60mCD). Elevated levels of 

Zinc were also noted in the BH04 sample at 1.00m (-8.41mCD).  

 

It should be noted that the above assessment is based on the results of the soil samples against available 

criteria.  No assessment has been made where criteria is not available.  Any potential contamination 

identified during site development by visual or olfactory means should be investigated, including further 

laboratory testing, and appropriate health & safety, waste disposal and remediation measures adopted.   

 



 

 

 

 

Page 25 April 2018 

 

Stornoway Deep Water Berth  

– Ground Investigation 

Interpretative Report No. 17-0769a 

From the four samples tested for WAC analysis material from the site may potentially be classified as 

inert/non-hazardous. It is noted however that the recorded concentrations of chloride in three of the four 

samples falls just above the threshold for inert/non-hazardous and would classify this material as stable 

non-reactive hazardous waste. Any material excavated for off-site disposal would require further Waste 

Classification analysis and WAC testing and would have to be classified under the SEPA Guidance on the 

classification and assessment of waste (1st edition 2015) Technical Guidance WM3.   

 

7.2.7 Soil strength parameters 
 

When estimating the shear strength of cohesive soils (silt/clay), reference is made to the results of Standard 

Penetration Tests (SPT’s) carried out within the boreholes. The undrained shear strength of cohesive soils 

can be estimated using the correlation developed by Stroud & Butler: 

 

Cu = f1 x N 

 

where f1 is typically in the range 4 to 6. A median f1 value of 5 is adopted for this report.  

 

For granular soils (sand/gravel), a graphical relationship between SPT “N” value and angle of shearing 

resistance, φ, has been developed by Peck, Hanson and Thorburn. This is published in Foundation Design 

and Construction (Tomlinson, 2001) and is referenced in this report when deriving angles of shearing 

resistance for the granular soils. 

 

7.2.8 Soil aggressivity 
 

An assessment of the Aggressive Chemical Environment for Concrete (ACEC) was undertaken through 

reference to the Building Research Establishment (BRE) Special Digest 1 (2005).   

 

As noted by BRE Special Digest 1, sulphates in the soil and groundwater are the chemical agents most likely 

to attack concrete. The extent to which sulphates affect concrete is linked to their concentrations, the type 

of ground, the presence of groundwater, the type of concrete and the form of construction in which concrete 

is used. 

 

BRE Special Digest 1 identifies four different categories of site which require specific procedures for 

investigation for aggressive ground conditions: 

 

• Sites not subjected to previous development and not perceived as containing pyrite; 

• Sites not subjected to previous development and perceived as containing pyrite; 

• Brownfield sites not perceived as containing pyrite; 

• Brownfield sites perceived as containing pyrite. 

 

For the purposes of this report the site was classified as not having been subject to previous development 

and not perceived as containing pyrite. 
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The results of chemical tests (pH and water-soluble sulphate contents) on soil samples indicate Design 

Sulphate Class DS-3 and ACEC Class AC-3 – reference Table C1 of BRE Special Digest 1 (Building Research 

Establishment, 2005).   

 

The Special Digest will require measures to protect underground concrete elements; reference should be 

made to the Building Research Establishment (2005) BRE Special Digest 1, Concrete in aggressive ground 

documentation by the nominated Geotechnical Design Engineer. 
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Executive Summary 

 
Gavin & Doherty Geosolutions Limited (GDG) has been appointed by Wallace Stone (WS) to produce 
a Geotechnical Interpretive Report (GIR) to be considered in the design and site development of the 
proposed Phase 1 Deep-Water Port site in Stornoway.  
 
This GIR includes a proposed ground model for design with associated engineering parameters to be 
taken forward the development of the proposed site and summarised in the table below. 
This assessment is based on: 
1. Ground investigation data, 
2. Geotechnical laboratory data, and 
3. Published and unpublished geological information. 

Classification     
Upper  Granular 

Strata 
Cohesive Strata 

Lower  
Granular Strata 

  

Geological 
unit 

 Soft 
Clay 

Sandy 
Gravel- 
upper 

Sand Silty Sand 
Clayey 

Silt 
Sandy Gravel-

lower 
Bedrock 

Soil 
Classification 

 
 
 
  

wN (%) - 13 to 38 
22 to 

36 
14 to 79 

6.1 to 
160 

6.8 to 14 - 

wL (%) - 28 to 68 32 to 
44 

27 to 81 20 to 
130 

21 to 37 - 

wP (%) - 16 to 31 
17 

to20 16 to 39 21 to 73 13 - 

Plasticity 
Index (%) 

- 12 to 37 
15 to 

24 
6 to 42 9 to 36 8 to 24 - 

Liquidity 
Index 

- 
 -0.5 to 

0.75 

0.3 
to 
0.6 

 -0.2 to 2.9 
0.07 to 

3.6 
 -0.7 to 0.04 - 

γ (kN/m3) 1.5 1.78 1.8 1.9 2 1.74 2.8 

Consolidation 
cv (m2/yr)   - -   - 

2 to 25 
(range 0.2 to 60) 

-    

mv (m2/MN)       
0.5 

(range 0.2 to 2) 
    

Soil Strength 
 
  

Effective 
Peak 

Friction 
Angle φ' (°) 

<30 40 33 24 24 40   

Effective 
Cohesion c' 

(kN/m2) 
11 10 7 7 7 10   

Undrained 
Shear 

Strength cu 

(kN/m2) 

6     30 to 70     

SPT-N 7 13 18 9 16 30   

Rock Strength 

Unconfined 
compressive 
strength 
(MPa) 

            15 to72 
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1 Introduction 

Gavin and Doherty Geosolutions Ltd. (GDG) was appointed by Wallace Stone (WS) to develop a Ground 
Investigation Report (GIR) for the Phase-1 development of Stornoway Deep-Water Port. 

This GIR and related drawings provide an interpretation and summary of all the ground investigation 
data, relevant desk study information, in-situ and laboratory soil and rock testing, as well as other 
published data for the site and presents summary design parameters for use in the development of 
the short-term and permanent design. This assessment is based on: 

1. Ground investigation data, and 
2. The completion of a laboratory test programme. 

1.1 Description of the Project 

Wallace Stone (WS) has been engaged by Stornoway Port Authority (SPA) for the Deep-Water Port 
Development project as part of the Stornoway Port Masterplan (Figure 1-1) [which may not be fully 
up to date]. We understand that the Deep-Water Port Phase 1 development works envisaged the 
following: -  

 A new deep-water berth for cruise ships and cargo vessels up to 330m in length 
 Potentially 800m of quay (over 400m at 10m below CD) 
 Dredging up to -10m CD to provide quay access and alongside berthing in all tides 
 Berthing and unloading facilities for renewable energy components. 
 Land development for a range of uses, including industrial, storage and decommissioning 

activities 
 A new link road along the foreshore to Arnish fabrication yard 

 
GDG was engaged by Wallace Stone to procure and oversee the geotechnical and environmental 
ground investigation works and to provide design information for proposed phase-1 development of 
the deep-water quay construction. The works will compromise of dredging and land reclamation 
(cut/fill), platform development, access road development to connect the deep-water Port with the 
existing Arnish Road and other facilities such as storage. 

A geotechnical engineer from GDG was present during the recent marine ground investigations which 
were carried out by Causeway Geotech (CG). 

1.2 Geotechnical category 

The scheme is considered to be in Geotechnical Category 3 according to EC7 in that it is comprises 
structures involving abnormal risks, difficulty in ground or loading conditions. 
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Figure 1-1 The potential locations of the key elements of the future development  of 
Stornoway Harbour (quay walls and reclamation) 
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1.3 Scope of report 

The scope of this GIR includes: 

 Review all general and background geological information related to the proposed scheme. 

 Summarise details of the ground investigations undertaken and all available geotechnical 
information. 

 Present the interpreted ground conditions and material properties for the main geological units 
encountered across the scheme.  

 Highlight and assess the geotechnical risks associated with the scheme to enable them to be 
managed through design, construction and operation.  

The results were interpreted by following EC7-2, 6.3. 

2 Stornoway Deep-Water Berth Site 

2.1 Site location 

The proposed deep-water port phase 1 site covers approximately 8 hectares and is located at Glumaig 
Bay approximately 1.2km south of Stornoway, Isle of Lewis. The planned construction site for the 
deep-water quay is situated across the harbour and to the west of Arnish Point. The site location is 
illustrated in Figure 2-1. 

Stornoway Harbour is one of the primary ports in Scotland. It facilitates activities from aquaculture, 
construction, ferry services, marine leisure and also houses the Arnish engineering and fabrication 
yard.  

The British national grid coordinate for the approximate centre of the site is 58⁰12’N 6⁰23’W.  

Vehicle access to the site is via the A858 road followed by restricted usage roads. 
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Figure 2-1 Location Map (ArcGIS, 2019) 
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2.2 Current land use and Surrounding land use 

Glumaig Bay is a sheltered inlet, bound by land to the west, south and east, and with aspects towards 
Stornoway Harbour and the town to the north. The site is comprised of coastal waters and an 
undeveloped landward portion. Rocky outcrops and undulating moorland slopes characterise the 
landward portion, western part of the site. The eastern portion of the site is part of the Glumaig bay. 

An aerial image of the site is shown in Figure 2-2. 

Near the project area, there are several existing structures. The most notable of these are as follows: 
 The existing asphalt road that leads to the enterprise based at the end of the peninsula, 
 The Hebridean Seaweed Company buildings including sheds and depots, 
 The Arnish Lighthouse located at Arnish point, and  
 Stornoway Harbour across the bay to the east. 

Figure 2-2 Aerial image of the site (ArcGIS, 2019) 
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2.3 Topography and Land features 

The site generally slopes towards seaward. The western part of the site is predominantly coastal edges 
with rocky outcrops. The eastern part of the site where the quay is planned to be constructed water 
depth ranges of between -7m to -15m Chart Datum (CD) based on the hydrographic survey data. The 
hydrographic survey data is presented in Figure 2-3 which was provided by WS. 

 

Chart Datum is 2.71m below Ordnance Datum. Tidal levels for the site are summarised in Table 2-1 
which is taken from the UK Hydrographic Office Tide Tables 2019.  

 

Table 2-1 Site Tidal Levels 

Tidal Condition  Abbreviation  Chart Datum  
(m CD) 

Local Datum  
(m LD) 

Highest Astronomical Tide  HAT +5.5 +2.79 
Mean High Water Springs  MHWS  +4.8 +2.09 
Mean High Water Neaps  MHWN  +3.7 +0.99 
Mean Low Water Neaps  MLWN  +2.0 -0.71 
Mean Low Water Springs  MLWS  +0.7 -2.01 
Lowest Astronomical Tide LAT 0.0 -2.71 

  

Figure 2-3 Bathymetric survey Map for the Deep water port phase 1 site 
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2.4 Geology 

The bedrock and the superficial geology for the site are described below. The data was made available 
through the British Geological Survey (BGS) website.  

The offshore superficial geology data from the BGS is presented at a 1:625,000 scale and is shown in 
Figure 2-4. The map shows superficial deposits underlying the site comprising of Quaternary soft mud 
with thicknesses varying from 5 to 20m across the site.  

There were also recordings of the hard substrate underlying the site. The BGS defines hard substrate 
as cobbles, boulders or bedrock recorded at, or within 0.5 m of the sea-bed. These textural classes are 
defined in accordance with the Wentworth scale, where particles with a diameter > 64mm (cobble) 
are considered in the interpretation. The definition includes sediment veneer overlying hard substrate 
in some areas. This dataset is produced at a 1:250,000 scale.  

 

 

The bedrock geology from both the offshore and onshore portions of the site are presented at a 
1:625,000 scale and are seen in Figure 2-5. The site is predominantly underlined by Gneiss, which is 
part of the Lewisian Complex. Along the coastline to the south and north of the proposed site lies a 

Figure 2-4 BGS superficial deposits 1:625,000 scale geological map (BGS, 2019) 
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thrust zone consisting of the Mylonites Complex. To the east of the site, the bedrock is mainly 
comprised of the Stornoway Formation. 

 Lewisian Complex - Metamorphic bedrock formed approximately 541 to 4000 million years 
ago. Where this complex is seen offshore and along the coastline it is made up of Gneiss, 
further northwest it is made up of Amphibolite.  

 Outer Hebrides Thrust Zone Mylonites Complex – Metamorphic Bedrock formed 
approximately 541 to 4000 million years ago. This bedrock is made up of protocataclasite. A 
cataclastic rock is a type of metamorphic rock that has been formed by the progressive 
fracturing and comminution of existing rock. A protocataclasite is a type of cataclasite in 
which the matrix takes up less than 50% of the total volume. 

 Stornoway Formation - Sedimentary Bedrock formed approximately 247 to 272 million years 
ago. This detrital, fine to coarse-grained conglomerate, has a fluvial origin. The beds and 
lenses of deposits present reflect the channels, floodplains or the levees of a river or estuary of 
the depositional environment.  

 

 
 

Figure 2-5  BGS Bedrock geology 1:625,000 scale geological map (BGS, 2019) 
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2.5 Geoheritage 

Historic Environment Scotland considers the archaeological potential of the area to be negligible, 
according to hydrographic (bathymetric) surveys. HES confirmed that there are no other heritage 
assets there.  

The nearby the Sites of Special Scientific Interest (SSSI) and designated natural conservations areas 
(Special Protection Areas or Special Areas of Conservation) to the site are presented in Figure 2-6. 
These are controlled by Scottish Natural Heritage (SNH). 

 Lewis Peatlands Special Protection Area (SPA), Lewis Peatlands Special Area of Conservation 
(SAC), and Lewis Peatlands RAMSAR Site are located approximately 6km from the site: no 
pathways for potential significant effects are expected.  

 The nearest Site of Special Scientific Interest (SSSI) protected area is at approximately 2km 
distance, is the Tong Saltings: no pathways for potential significant effects are expected.  
 

 

Figure 2-6 Designated Areas near to the site (SNH- ScotGov GIS DATA,2019) 
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The other notable conservation areas that are close to the development site are: -  
 The Shiant Isles SPA is c. 35km from the Harbour: no pathways for potential significant effects 

are expected.  
 The Harbour is within proximity to the North-east Lewis proposed Marine Protected Area 

(pMPA) which is located at Arnish (c. 1.6km at its closest point to the Harbour): potential 
interaction with Risso’s dolphin.  

 Shiant East Bank pMPA is located c. 20 km from Stornoway Harbour: no pathways for potential 
significant effects are expected.  

 Wester Ross Marine Protected Area comprises a diverse range of seabed habitats c. 45km 
from Stornoway Harbour: no pathways for potential significant effects are expected. 

 The Harbour is not designated for its landscape character or visual appeal. The closest National 
Scenic Area (NSA) is the South Lewis, Harris and North Uist NSA, which is approximately 26km 
south-west of Stornoway: not likely to impact the NSA.  

 Lews Castle and Lady Lever Park, a prime example of mid-late 19th century ornamental and 
estate landscape, with distinctive coastal and riverside drives and woodlands. Furthermore, 
Lady Lever Park is identified as a Historic Garden and Designed Landscape: potential 
interaction.  

2.6 Site History and Previous Land Use 

Since the 19th century, Stornoway harbour has been developing as a herring port. Currently, the 
harbour is a place where cargo fleet and fishing fleet are hosted. The area of the Stornoway Deepwater 
Berth project is undeveloped. 

2.7 Underground Features 

No utilities service maps or drawings have been made available to GDG. 

3 Proposed Development 

Together,  Fisher Associates, Wallace Stone and EnviroCentre prepared a masterplan which sets out 
the framework for the physical development of Stornoway Port for the next 20 years. It was envisaged 
that the Masterplan would be developed in phases (Figure 3-1), with the decision to proceed with the 
next phase dependent on the success of the previous phase.  

The first phase of the masterplan was expected to include: 

 800 metres of quay (over 400 metres at 10m below CD), 
 15 or 29 hectares of laydown area for onshore wind, offshore energy sector and bulk cargo, 
 RoRo terminal with space for warehousing, 
 Cruise berth for vessels up to 330 metres in length, 
 Bus marshalling area for cruise passengers and access into the Castle grounds (via new 

footbridge),  
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 Twin track road (straightened) to the main road (A859) and direct road access to existing 
Arnish development. This would also provide a strong link between the Deep-Water Port and 
the Creed Enterprise Park, 

 Shore-to-ship power connections will be provided along the quay to make use of local 
renewable energy supplies and 

 Space will be planned for LNG storage for supplying vessels, as well as other fuel storage 
facilities able to make use of renewable energy supplies in and around the Outer Hebrides. 

 

 

Figure 3-1 Stornoway Masterplan 
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4 Previous Ground Investigations 

A first ground investigation was previously carried out at this site between 28th November 2017 and 
12th February 2018. The ground investigation was carried out by Causeway Geotech on behalf of 
Wallace Stone. 

The ground investigation consisted of: 

 33 marine light cable percussion boreholes  

 16nr light cable percussion boreholes (without follow-on rotary drilling) 

 17nr combined percussion boring and rotary follow-on drilling 

 Geotechnical Laboratory Testing on rock and overburden samples 

a) Soil Testing 

 Soil Classification Tests - moisture content measurements, Atterberg Limit tests and 
particle size distribution analysis, 

 Shear Strength Tests (total stress) - unconsolidated undrained triaxial tests, 

 Direct Shear Tests - shear box tests, 

 Soil Chemistry Tests - pH, water-soluble sulphate, and organic matter content. 

b) Rock Testing 

 Point load index, 

 Unconfined compressive strength (UCS) tests. 

 

 Pre-Disposal dredge sampling for Marine Scotland Dredge Analysis: following chemical tests 
carried out on 2 samples taken from 15 locations 

 Metal Content and Particle Size Distribution, and 

 Organic Carbon Content and Organic Chemicals Content.  

 

 Environmental laboratory testing of soils for a range of determinants, including: 

 Metals 

 Tributyl Tin (TBT) 

 Total Petroleum Hydrocarbons (TPH) 

 Speciated Polycyclic Aromatic Hydrocarbons (PAH) 

 Polychlorinated Biphenyls (PCBs) 

 

Boreholes 34 to 40 are not considered for this study as these boreholes are located within the 
current harbour site, which is outside the proposed GIR development site. 
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5 Recent Ground investigations 

An additional ground investigation was carried out by Causeway Geotech from 6th June to 6th July 
2019 as recommended by WS (with commentary from GDG) to supplement the existing ground 
investigation information for the following reasons: 

 Additional boreholes advised on the locations with limited/no information from previous GI, 
 Further geotechnical laboratory testing of specific material 
 Addition of cone penetration testing in-situ on soft strata encountered in previous GI 

The borehole locations of the two site investigation campaigns are presented in Figure 5-1. 

 

 

Figure 5-1  Borehole location Map 
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Table 5-1 Summary of the borehole locations and depth  carried out by CG Site investigation 

Borehole 
ID 

Drilling  
Method 

Easting Northing Ground 
Level  

(m CD) 

BH 
Depth  
(m bgl) 

BH01 CP+RC 142499.1 931476.4 -7.17 53.8 
BH02 CP+RC 142453.1 931347 -7.05 37.9 
BH03 CP 142500.6 931396.7 -6.99 10 

BH03A CP+RC 142501.9 931392.4 -6.99 53 
BH04 CP 142615 931489.1 -7.41 4 
BH05 CP 142811.4 931474.7 -8.82 2.5 
BH06 CP+RC 142418.4 931252 -7.61 12.4 
BH07 CP+RC 142520 931317 -7.02 38.3 
BH08 CP 142624.2 931321.3 -6.18 5 
BH09 CP 142781.6 931363.6 -8.05 3 
BH10 CP+RC 142399.4 931174.1 -6.12 9 
BH11 CP+RC 142520.3 931201.2 -10.23 25.3 
BH12 CP 142655.3 931125.2 -9.14 2 
BH13 CP 142762.9 931156.9 -7.49 3.5 
BH14 CP+RC 142489.8 931070.3 -5.44 6.3 
BH15 CP+RC 142516.5 931080.8 -9.83 6.8 
BH16 CP+RC 142509 930949.7 -10.72 8.5 
BH17 CP+RC 142437.3 930891.3 -8.07 5.8 
BH18 CP+RC 142509.8 930830.4 -9.47 25 
BH19 CP+RC 142417.6 930777.6 -6.19 9.5 
BH20 CP+RC 142506.4 930703.8 -6.46 10.1 
BH21 CP+RC 142620.2 930629.4 -6.76 24.6 
BH22 CP 142523.2 931571.8 -8.32 3 
BH23 CP 142639.9 931601.2 -8.03 3 
BH24 CP 142783 931593.7 -8.9 2 
BH25 CP 142917.7 931463.8 -9.81 1.5 
BH26 CP 142727.8 931242.6 -9.87 1.5 
BH27 CP 142704.4 931446.7 -8.07 3 
BH28 CP 142874.2 931626.5 -9.25 2 
BH29 CP 142522.9 931722.5 -8.65 2.5 
BH30 CP 142991 931314.4 -9.1 2.7 
BH31 CP+RC 142386.5 930826.6 -5.5 9.6 
BH32 CP+RC 142450.2 930829.2 -7.8 12.5 
BH41 CP 142475.3 931271.6 -7.84 30.1 
BH42 CP 142516.3 931274.1 -7.69 31.5 
BH43 CP 142554.6 931271.7 -6.75 30 
BH44 CP 142475.8 931226.9 -8.92 24.2 
BH45 CP 142515.4 931227.1 -8.91 24.1 
BH46 CP 142554.9 931228.8 -9.13 19.5 
BH47 CP 142476.3 931164.8 -11.44 14.1 
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BH48 CP 142514.9 931171.4 -11.92 22.4 
BH49 CP 142554.8 931181.9 -9.9 23.5 
BH50 CP 142515.7 931122.3 -13.58 14.2 

BH50A CP 142516 931119.3 -13.22 12.6 
BH51 CP 142515.4 931147 -13.63 19.4 
BH52 CP 142518 931190.6 -10.95 17.57 
BH53 CP 142545 931249.5 -8.59 4.5 

5.1 Overview of the fieldwork 

CG undertook the second ground investigation, which was conducted between the 6th of June and 
the 6th of July 2019, under the supervision of GDG Engineer. The site operations undertaken 
comprised; 
 

 14 marine light cable percussion boreholes 
 In-situ sampling and testing of soil 
 Sediment sampling for Marine Scotland Dredge Analysis  

 
In Situ, Investigation Ltd worked with CG during the supplementary ground investigation to carry out 
the Static Piezocone Penetration Tests (CPTU) test between 20th June to 5th July in 2019, comprising: 

 8 CPTU tests 

The procedures used in the site investigations were done in accordance with Eurocode 7 Part 2: 
Ground 
Investigation and Testing BS EN1997 - 2:2007 and BS 5930:2015. 
 
The GI did not encounter any notable difficulties or obstructions that limited the objective of the 
drilling and sampling campaign.  
 

Site Operations 

Previous Ground 
Investigation 

Supplementary Ground 
Investigations 

Causeway Geotech 
2018 

Causeway 
Geotech 

2019 

In Situ Site 
Investigation 

2019 
Borehole Drilling 

Light Cable Percussion Boreholes 16 14 - 
Combined Percussion Boring and 
Rotary Follow-on Drilling 

17 - - 

Total 33 14 - 
In-Situ Testing 

Shear Vane Tests - 2 - 
Standard Penetrations Tests 200 114 - 
Cone Penetration Tests - - 8 
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5.2 Drilling and Sampling 

Fourteen boreholes (BH41-BH50, BH50A, and BH51-BH53) were put down to completion in minimum 
200mm diameter using a Dando 3000 light cable percussion boring rig. All boreholes were terminated 
at their scheduled completion depths, on the instruction of the Engineer, or else on encountering 
virtual refusal on obstructions, including large boulders and weathered bedrock above scheduled 
depths. 

Disturbed (bulk and small bag) samples were taken within the encountered strata. Undisturbed 
(UT100 and U100) and piston samples were taken where appropriate and as directed within fine soils. 
Environmental samples were taken at standard intervals, as directed by the Client’s Representative. 
The CG core samples extracted were up to 1.5m length and 103mm diameter. Core samples were 
extracted using the SK6L GeoborS core barrel equipment. Where water was added to assist with 
boring, a note has been added to the log to account for same. Borehole logs are presented in the 
factual reports provided by CG that is attached in Appendix D.  

In-situ Site Investigations conducted 8 CPTU tests in boreholes drilled by CG to a maximum depth of 
26.28m. Each test measured Cone Resistance, qc; Sleeve Friction, fs; Porewater Pressure in the 
shoulder position, u2; and inclination in X and Y axes. CPTU data was obtained using a CPT003 track 
mounted CPT rig. 

5.3 Ground Investigation Reports 

The current data used for this GIR came from following factual reports and copies are presented in 
Appendix D of this report; 

 Causeway Geotech ground investigation interpretive report issued on 27th April 2018, 
 In-Situ Investigation Ltd CPTU site investigation factual report issued on 29th July 2019, and 
 Causeway Geotech factual report - draft issued on 30th September 2019. 

 
AGS data is available for the CG (2018 and 2019) and In-Situ Investigation Ltd GI (2019). 

5.4 In situ testing 

5.4.1 Shear Vane Tests 

Two in-situ shear vane tests were carried out in boreholes BH41 and BH42 at depths of 23.7m bgl and 
19.5m bgl respectively. Both tests were carried out in clay units and discussed further in section 7.5. 
The results are presented in Figure 5-2.  
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Figure 5-2 Shear vane test summary carried out on site 

5.4.2 Standard Penetration Test (SPT) 

SPT tests were carried out in accordance with BS EN 22476-3: 2005 at standard depth intervals 
throughout the overburden using the split spoon sampler (SPT(s)) or solid cone attachment (SPT(c)). The 
test results are deduced through the number of blows needed to drive the cone each 75mm into the 
ground, to a maximum depth of 450mm. The “standard penetration resistance” or “SPT N value” is 
calculated by the sum of the number of blows required for the last four 75 mm increments of 
penetration, to a maximum of 50 blows. The measured number of blows, (SPT N), presented in this 
report are uncorrected, and no allowance has been made for energy ratio corrections. The SPT 
hammer energy measurement report is provided in Appendix E in the factual report by CG. A plot of 
SPT against elevation across the site is shown in Figure 5-3. 
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Figure 5-3 SPT -N values vs Elevation 

5.4.3 Rock Core 

Rock core analysis was carried out on 15 boreholes. The plots presented in Figure 5-4 summarise the 
main features of the Total Core Recovery (TCR), Solid Core Recovery (SCR) and Rock Quality 
Designation (RQD) of the rock cores obtained from the site investigation at the proposed key areas.  

Total Core Recovery at the site was generally very high for the rock encountered. Figure 5-4(a) 
presents the TCR results showing TCR is generally greater than 80% for most of the cores.  BH14, BH02 
and BH20 have the lowest TCR values that range from 48% to 55%. 
 
Solid Core Recovery (SCR) results presented in Figure 5-4(b) shows much wider variability, but show a 
slight increase in SCR with depth. SCR values vary between 0% and 60% above -20m CD and 0% to 
100% SCR values between -20m CD and -60m CD.  
 
Rock Quality Designation (RQD) values generally increase slightly with depth. The results show RQD 
is generally between 0% to 40% above -20m CD and tending to increase to 0% to 60% extending 
down to -45m CD. The RQD results are presented in Figure 5-4(c). 



 

 
    
Stornoway Deepwater Berth 19  19023-R-00-00 
 

Stornoway Deepwater Berth GIR 

Laboratory rock strength tests including UCS (Uniaxial Compressive strength) and Point load index 
tests (PLT) were carried out on rock cores recovered using the rotary drilling rig.  The results are 
discussed in section 7.10. Detailed summary table provided in Appendix A. 

(c) 

Figure 5-4 Rock core logs: (a) TCR, (b) SCR and (c) RQD with elevation 
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5.4.4 CPTU 

In-Situ completed eight Static Cone Penetration Testing (CPTU’s) in the proposed quay construction 
area on behalf of Causeway Geotech. The testing was carried out on drillholes and reporting was 
carried out in accordance with BS EN ISO 22475-1:2012. The CPTU testing has been interpreted to 
determine undrained shear strength, consolidation and compressibility parameters in section 7.  

The reported cone resistance, qt; sleeve friction, fs; and pore water pressure, u2; have been plotted in 
Figure 5-5 and Figure 5-6. The measured qc must be corrected for the unequal area effect due to the 
influence of pore water pressures acting on the cone geometry, thus obtaining the corrected cone 
resistance (qt) using following the expression by Lunne et al., 1997:  

 𝑞 =  𝑞 +  [𝑢 . (1 − 𝑎)] 

Where 𝑎 is the net area ratio of the CPT cone, which is 0.79 for the cone used on this project. 

  

Figure 5-5 Elevation vs cone resistance, qt 

 

Possibly high due to the initial CPTU 
probe penetration 
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The cone tip resistance in Figure 5-5 can be seen to generally have a small linear increase from the top 
to -15mCD in the CPTU traces. This linear increase is indicative of normally consolidated material. 
These values are used in Section 7 in order to determine the undrained shear strength. 

Figure 5-6 Elevation vs sleeve friction (a) and Elevation vs pore water pressure (b) 

 

The generally low values of both cone resistance (Figure 5-5) and sleeve friction (Figure 5-6-a) are near 
the resolution of the cone accuracy. It indicates that the cohesive material is low to extremely low 
strength.  

 

 

(a) (b) 
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5.5 Geotechnical Laboratory testing 

Table 5-2 Geotechnical laboratory tests summary table 

Geotechnical laboratory testing  Previous 
GI 
(CG,2018) 

Supplementary 
GI (CG,2019) 

Triaxial tests 
Total Stress 10 48 

Effective Stress - 17 
Shear Box test 10 54 
Particle Size Distribution tests 102 74 
Oedometer test - 24 
Point load test 34 - 
Liquid and Plastic Limit tests 39 63 
Moisture content test 51 63 
Density test - 73 
Geotechnical chemistry testing  

PH 23 - 
Water-soluble sulphate 2:1extract (WS) 23 - 

Organic matter content(OGM) 6 - 

5.5.1 Point load test 

Point load index test (PLT) were carried out on 34 samples. Six-point load strength tests were carried 
out on BH7A from 22.8m to 30.30m bgl. Refer to section 7.10 for analyses. 

5.5.2 Uniaxial Compressive Strength (UCS) 

The testing was carried out by MATtest Limited on seven samples taken from four boreholes.  A 
summary of the results can be seen in Appendix B. The UCS tests were carried out only on Dolerite 
and Gneiss. Refer to section 7.10 for analyses. 

5.5.3 Density test 

Bulk density was measured in undisturbed 73 samples from 12 different boreholes. Refer to section 
7.9 for analyses. 

5.5.4 Oedometer tests  

Oedometer testing was carried out on 24 samples following the site investigation. Consolidation 
parameters are derived from these test results. All samples were remoulded before the test; results 
therefore need to be interpreted cautiously. Refer to section 7.7 for analyses. 
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5.5.5 Triaxial tests 

An effective stress triaxial compression on consolidated undrained test was carried out on 17 samples. 
These test results are used to determine the consolidation settlement parameters and explained in 
section 7.7. 

Unconsolidated undrained triaxial (UU) compression tests were carried out without the measurement 
of the pore pressure on 8 boreholes across the site. UU single specimen test carried out on samples 
taken from BH03A, BH07, BH11, BH31 and BH32. UU multi-stage test was tested on samples obtained 
from BH42, BH44 and BH46. A summary of the results is presented below in Figure 5-7. 

 

Figure 5-7 Undrained shear strength vs Elevation 

5.5.6 Direct Shear  

Shear box tests (small and large) were carried out on 64 samples taken from 17 different boreholes 
relevant to the site.  Only large shear box testing was carried out on samples taken from BH49 at 0.5m 
bgl and BH51 at 3m bgl. In all other samples, a small shear box was used to conduct the analysis. A 
summary graph is presented in Figure 5-8, and Figure 5-9 shows the test results.  Effective Cohesion 
(C’) values for the site range from 0 to 27kPa, and angle of friction varies from 23 to 46 degrees. The 
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rate of shearing was 0.60mm/min on the samples tested. The shear strength parameters for each 
stratum are explained further in Section 6.  

 

Figure 5-8 Effective Cohesion (c’) vs elevation 

 

Figure 5-9 Friction angle vs Elevation 
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5.5.7 Particle Size Distribution (PSD) 

PSD analysis was carried out on 261 samples taken from various depths from 28 boreholes from across 
the quay construction site. A minimum of one sample was taken from all boreholes and in some cases 
a maximum up to 13 samples were taken from an individual borehole. Samples are analysed using 
three different methods such as - Pipette analysis for size 0.02mm to 0.002mm, Wet Sieve (WS) on 
particle size 125mm to 0.063mm and WS+HY (Hydrometer) on particle size 125mm to 0.00153mm. In 
general, Pipette or hydrometer tests have been carried out on the clay/silt samples while wet sieves 
down to the 63μm sieve were carried out on sands and gravels.  

5.5.8 Index tests 

The index tests {Water Content (wN), Liquid Limit (wL) and Plastic Limit (wP)} are tested on 107 samples 
taken across the site and are presented  Figure 5-10. 

 

Figure 5-10 Index tests vs elevation 
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5.5.9 Geotechnical chemistry tests 

The Geotechnical Chemistry tests were carried out by Chemtest (for the 1st factual report) on 331 
samples taken from 16 boreholes. The plots are presented in Figure 5-11. 

 

Figure 5-11 Geochemistry test (PH, Water Soluble and Organic matter)results vs elevation 
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6 Ground summary 

The following ground model is focused mainly on the boreholes that are within and nearby to the quay 
construction site within the new harbour layout. Detailed borehole cross sections across the Quay 
construction site are provided in Appendix B. 

6.1 Superficial Deposits 

6.1.1 Soft Clay 

This geology unit cannot be traced in all boreholes. It is however noted as the youngest deposit that 
lies close to the seabed. It can be described as very soft dark grey sandy gravelly silty CLAY with shell 
fragments. Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. A very thick 
sequence of this strata is notable in BH18.   

6.1.2 Granular strata 

6.1.2.1 Sandy Gravel 

In the majority of the boreholes, sandy gravel materials are noted at two different elevation or depths. 
The upper unit in the next layer is named ‘sandy gravel upper’- which is present at much shallow depth 
or younger deposits. The second lower unit is named as ‘sandy gravel lower’ which is present at much 
deeper depths or older deposits in comparison to the sandy gravel upper layer as mentioned above. 
Loose grey very sandy to dense dark brownish-grey slightly silty slightly sandy subangular to 
subrounded fine to coarse GRAVEL. Within the overall sandy gravel strata, there are the various size 
and <1.5m sand or dark grey gravelly clay lenses throughout, occasional pocket-sized deposits of soft 
sandy clay with shells, or predominately of gneiss with pockets of fine to medium gravel. The presence 
of boulder and cobbles are higher in sandy gravel lower strata. The sandy gravel lower strata lie just 
above the weathered bedrock layer or bedrock lithology. 

6.1.2.2 Sand 

Very dense to loose grey silty slightly gravelly organic fine to coarse SAND. Gravel is subangular to 
subrounded fine. Sand is fine to coarse.  

6.1.3 Cohesive strata 

6.1.3.1 Silty Sand 

This stratum can be described as loose to medium dense brownish-grey slightly gravelly clayey very 
silty fine to coarse SAND with cobble to boulder-sized pockets of very sandy silt. Gravel is subangular 
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to subrounded fine. Firm to stiff thinly laminated brown and black organic silt and grey slightly silty 
fine sand layer or lenses are noted within this stratum. 

6.1.3.2 Clayey Silt 

Soft to firm greyish green slightly gravelly or sandy silty CLAY.  Gravel is subangular to subrounded fine 
to coarse. Stiff clay thin bands are present within the strata. 

6.2 Solid Geology 

Bedrock was noted in 23 boreholes out of the 47 boreholes drilled at specified final borehole depth.  
Rockhead levels are presented in Figure 6-1. Igneous and metamorphic rocks were identified. The 
igneous rock Dolerite was recorded in BH02 at 37.9 m bgl which was underlaid by the metamorphic 
rock Gneiss. In all other boreholes, the bedrock recorded were the metamorphic rocks - Pegmatite, 
Gneiss, Metagabbro and Amphibolite. The bulk density of the bedrock ranges from 2.6 Mg/m3 to 2.9 
mg/m3. A detailed description of various metamorphic bedrock present in the site is summarised in 
Table 6-1. 

Table 6-1 Summary of Bedrock lies under the site 

Bedrock Description 
Dolerite Weak massive black DOLERITE. Partially weathered: slightly closer fracture spacing, 

faint greyish green discolouration on discontinuities.  Discontinuities: 1. 20 to 40-
degree joints medium spaced (260/280/350) planar, smooth, patchy greenish-grey 
staining on joint surfaces.   
 

Gnesis Strong to very strong narrowly foliated grey and pink GNEISS. Largely unweathered: 
faint greyish green discolouration on discontinuities.  Discontinuities: 1. 0 to 30-
degree foliation fractures, medium spaced (80/200/340) planar, smooth, faint 
greyish green staining on fracture surfaces.   2. 50 to 70 degree joints medium 
spaced (70/420/780) planar, smooth, patchy greenish-grey staining on the joint 
surface. 
 

Metagabbro Strong to medium-dark greenish-grey METAGABBRO. Partially weathered: 
yellowish-green discolouration on occasional joint surfaces. Discontinuities: 1. 0 to 
30 degree fractures medium spaced (40/500/880) planar, sooth, with faint grey 
staining on the fracture surface, 50 to 90 degree joint, occurring in conjugate pairs, 
closely spaced (60/200/260) planar, smooth, with patchy greyish green staining on 
joint surfaces.  
  

Pegmatite Strong greyish red massive PEGMATITE. Largely unweathered: very faint grey 
discolouration on joint surfaces.  Discontinuity Set 1. 0 to 30-degree probable 
foliation fractures, planar smooth, with faint brown staining on fractures.  
Very strong massive pink and grey PEGMATITE. Partially weathered with slight grey 
discolouration.  Discontinuities: 1. 0 to 30 degree fractures, closely spaced 
(80/100/150) stepped, rough with faint greenish-grey staining.   
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Amphibolite Medium-strong massive dark grey AMPHIBOLITE with weakly developed foliation. 
Partially weathered: greenish-grey staining on fractures, some local red staining, 
slightly closer fracture spacing.  Discontinuities: Set 1. 0 to 30 degree joints, closely 
spaced (90/130/330), planar, smooth, with greyish green staining. Set 2. 30 to 50 
degree joints, closely spaced, (50/160/380), planar smooth, with greyish green 
staining, some local red staining. Set 3. 70 to 90 degree joints at 4.40m to 5.20m 
and 5.70m to 6.50m, undulating, rough, with slight grey staining.   

 

 

Figure 6-1 Site map showing the rock head levels 
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6.3 Ground model 

A summary of all of the geological units is presented in Table 6-2. 

Table 6-2 Geology unit summary ground model 

Material Name Typical Description Thickness approx. 
(m ) 

from  to 

Superficial Deposits 

Soft Clay Very soft dark grey sandy gravelly silty CLAY with shell 
fragments. Sand is fine to coarse. Gravel is subangular 
to subrounded fine to coarse. 

0.5 19 

Upper Granular Strata 

Sandy Gravel- 
upper 

Loose grey very sandy to dense dark brownish-grey 
slightly silty slightly sandy subangular to subrounded 
fine to coarse GRAVEL. Within the strata lenses of clay, 
sand is present in varying thickness and material 
composition. 

0.2 9 

Sand Very dense to loose grey silty slightly gravelly organic 
fine to coarse SAND. Sand is fine to coarse. 

0.9 5 

Cohesive Strata 

Silty Sand Loose to medium dense brownish-grey slightly gravelly 
clayey very silty fine to coarse SAND with cobble to 
boulder-sized pockets of very sandy silt. Gravel is 
subangular to subrounded fine. 
Firm to stiff thinly laminated brown and black organic 
SILT. Grey slightly silty fine SAND. 

1.1 11 

Clayey Silt Soft to firm greyish green slightly gravelly or sandy silty 
CLAY.  Gravel is subangular to subrounded fine to 
coarse.  

4 32 

Lower Granular Strata 

Sandy Gravel- 
lower 

Very dense grey slightly silty slightly sandy angular to 
subangular medium to coarse GRAVEL with medium 
cobble content. Sand is fine to coarse. Cobbles are 
angular to subangular predominantly gneiss. 

thickness unproven 

Solid Geology  

Metamorphic 
Rock 

Pegmatite, Gnesis, Metagabbro and Amphibolite thickness unproven 

6.4 Groundwater 

Groundwater elevated above tidal levels was not specifically noted during drilling at any of the 
borehole locations. However, it should be noted that the casing used to support the borehole walls 
during drilling may have sealed out any elevated groundwater strikes encountered and the possibility 
of encountering such groundwater during piling works cannot be ruled out, although they are not 
expected. 
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7 Characteristic geotechnical parameters 

7.1 SPT Parameters  

In Figure 7-1, the left plot shows the SPT- N values obtained during the site investigation and the 
right plot categorises the data according to the overburden geology unit or strata as classified. The 
data in Figure 7-1 is focused primarily on the boreholes located around the proposed quay 
construction area. 

 

Figure 7-1 SPT-N vs elevation- for borehole Nr.(left) and for geological unit/strata (right) 

 

Table 7-1  Summary of the SPT-N values for the geology units 

Geology unit SPT-N Average  SPT 
Soft clay 2 to 15 7 

Sandy gravel- upper 2 to 45 13 
Sand 6 to 36 18 

Silty sand 1 to 23 9 
Clayey silt 1 to 48 16 

Sandy gravel-lower 15 to 48 30 
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7.2 Undrained shear strength 

7.2.1 Lab tests 

The undrained shear strength of the silty sand was determined based on the unconsolidated 
undrained triaxial (UU) tests carried out three samples taken from BH07, BH11 and BH44; this plot is 
presented in Figure 7-2. 

The undrained shear strength of the clayey silt unit was reviewed based on the in-situ shear vane tests 
as well as the unconsolidated undrained triaxial (UU) compression tests. A summary of both tests is 
presented in Figure 7-2 with a general trend of increasing shear strength with increasing depth. Four 
test results are omitted from this data analysis as their data from the boreholes (BH31 and BH32) are 
located outside the new harbour layout.  

 

Figure 7-2 Lab tests undrained shear strength parameters vs elevation for geological units: silty 
sand  (left), clayey silt (right) 

It is clear that the in-situ test gave higher values compared to the disturbed lab test result. For 
example, BH44 at 19.5m bgl the in-situ shear vane test gave a value of 47kPa whereas the UU triaxial 
laboratory test gave a test result of 32kPa for a sample taken from a similar depth in that borehole. 

Generally, the cu values tend to increase with depth. For the cohesive unit between -15 mCD to -25 
mCD the 2 values range from 8kPa to 18kPa. Below that, cu appears to increase up to 51kPa at -36 
mCD.  However, for design purpose, the reliability to estimate an accurate average cu from this total 
of only 10 points in Figure 7-2 should be considered somewhat unpredictable. Fortunately, other 
methods can provide further reliability for estimation of undrained shear strength as noted below. 

 

BH44 @19.5m bgl 
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7.2.2 In-situ test - CPTU 

The undrained shear strength (cu) can be calculated from the cone penetration testing (CPTU) by the 
following relationship (Robertson and Cabal, 2015): 

cu =    

Where: 

qt = corrected cone resistance (kPa), 

σv = total vertical stress (kPa) = unit weight * depth, unit weight was taken as 18.3kN/m3, and 

Nkt = an empirical factor = 17.5  

   

Figure 7-3 “As recorded” Elevation vs undrained shear strength interpretation from CPTU testing 

 
To develop a more accurate and representative cu vs elevation CPTU plot for the site from the cu 
dataset indicated above, values greater than 150kPa and any negative values were eliminated. The 
revised plot is presented in Figure 7-4 (a). The upper limit of 150kPa was chosen to only exclude a few 
peak values that are not considered to be representative of the whole strata of clay soil under 
investigation. They are more likely to represent a localised increased resistance to the cone 
penetration rather than very stiff clays actually being encountered. 



 

 
    
Stornoway Deepwater Berth 34  19023-R-00-00 
 

Stornoway Deepwater Berth GIR 

In Figure 7-4 (b) the average undrained shear strength line (in red) is presented as obtained from the 
remaining dataset. Thus, this interpretation is considered to be conservative. Some of the 
observations are as follows: - 

 At shallow depths, the cu tends to be greater than with depth. This effect is considered to be 
as a result of the cone having to break through a crust which is not entirely cohesive, and thus 
the cu values are probably artificially elevated to get through the sandier layers (more granular 
soil).  

 The soft clay geology unit recognised from BH51CPTU which is marked in Figure 7-4(a) as “soft 
clay” was also eliminated from Figure 7-4(b) as it was interpreted as a very different strata of 
cohesive material since it clearly represents very soft clay with an average cu value of only 
circa. 6kPa. 

 A change in average trend line is distinguished between -16m CD and -18 m CD, which is 
marked as a transition zone between the more granular and typically cohesive soils. This 
transition zone is taken as -17m CD on average, for this report. However, this transition zone 
needs to be assessed carefully depending upon strata variations across the site and where any 

Figure 7-4 Undrained shear strength, cu against elevation: (a)- cleaned-up data  (b)Average cu for the site 

(a) (b) 
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particular analyses are undertaken.  The cohesive soil unit presented in Figure 7-4(b) includes 
both the silty sand and clayey silt geology units identified in Table 6-2. 

 The cu is highly variable ranging typically between 15kPa to circa 100kPa for the cohesive soils. 
However, a representative range of 30kPa at -17m CD improving to 70kPa at-30m CD are taken 
as the characteristic soil parameters. 
 

Undrained cohesion cu values obtained from CPTU are considered to be more accurate and 
representative site data than individual lab test results from unconsolidated undrained triaxial (UU) 
tests which are disturbed in the process of recovery, during transport to the lab and during preparation 
for testing. The CPTU testing is also much more extensive and less subject to one individual result not 
being representative of the whole soil mass as per the UU tests. 

7.3 Angle of friction 

7.3.1 Lab tests 

The angle of friction results across the site range between 28 degrees to 45 degrees which are 
obtained from the shear box test. The shear box angle of friction test results are presented for each 
geology unit in Figure 7-5. 
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Figure 7-5 Lab tests: friction angle graphs for six geology units 

 

Laboratory test results for angle of friction are summarised in Figure 7-5. The results from the 
laboratory testing are considered quite conservative for the following reasons: - 
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 The soft clay friction angle presented in Figure 7-5 may not be considered as a true 
representative value (these 2 results are considered likely to be too high) for this unit as the 
material is described as cohesive from borehole logs and sample descriptions. 

 The test results presented in Figure 7-5 are based on a few discreet individual samples which 
limit the validity of the dataset. 

Table 7-2 Lab test summary of the angle of friction across the site 

Strata Friction angle, Ø 
(degrees) 

Upper granular strata 
(Sandy gravel upper & Sand) 

31 to 46 

Cohesive strata 
(Silty sand & Clayey silt) 

24 to 39 

Lower granular strata 
(Sandy gravel lower) 

38 to 45 

 

7.3.2 In situ test - CPTU 

The effective friction angle, φ’, is used to express the shear strength of drained coarse-grained soils. 
In this report, the friction angle is derived from the correlations of Robertson and Campanella (1983). 

∅′ = 𝑡𝑎𝑛  (0.1 + 0.38. log 
𝑞

𝜎′
 

Where, 
𝑞  = corrected cone resistance in kPa 
𝜎′  = effective vertical stress in kPa 
 
In Figure 7-6(a) the as calculated and recorded friction angle against elevation plot is presented for 
the site. However, to obtain the an average line that is considered more representative and accurate, 
the data set was truncated at a cut-off value of 10 degrees (i.e. negative values and those values 
<10deg were removed) as per Figure 7-6(b). 

The main observations from Figure 7-6(b) are as follows:- 

 CPT could only generally penetrate through relatively soft or loose material, so this graph does 
not fully represent the full upper strata of “better” gravels and sands, 

 Even though the overburden soil is made-up of mixed granular and cohesive materials. A 
higher proportion of granular material is noted above -17 m CD (transition line). Below this 
level, the soil is seen to be predominantly made of more cohesive type material, 

 The transition line (adopted at -17m CD) can vary in level across the site and along the length 
of the quay wall, but there is reasonable consistency in properties for each layer as the level 
changes, 

 The CPTU tests could not all fully penetrate through the lower cohesive strata 
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 For the long term fully drained condition, a characteristic friction angle was assigned to the 
strata as per the black dashed lines. The upper more granular strata are characterised by the 
gravel and sand layer which have friction angles of 40° and 33° respectively in the strata shown 
in Figure 7-6(b). For the lower more cohesive strata, a friction angle of circa 24° is taken to be 
characteristic across the site.  Table 7-3 summarises these results. 

Table 7-3 In situ CPTU test summary of the angle of friction across the site 

Strata Friction angle, Ø 
(degrees) 

Upper Sandy gravel strata 40 

Sand strata 33 
Silty sand and Clayey Silt 

strata 
24 

 

7.4 Cohesion 

The cohesion for the strata is obtained from the shear box test. In Figure 7-7 presents all of the 
laboratory test results for each geology units across the site and Table 7-4 summarises the result. 

No data recorded,  or 
calculation error 
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Figure 7-6 Friction angle vs elevation (a) as recorded data (b) “cleaned up” data with average line 
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Table 7-4 Peak cohesion, C’ across the site 

Geology unit Peak Cohesion, C’ (kPa) Average C’ (kPa) 
Soft clay 8 to 14 11 

Sandy gravel- upper 3 to 27 10 
Sand 1 to 14 7 

Silty sand 4 to 15 7 
Clayey silt 2 to 17 7 

Sandy gravel-lower 7 to 22 10 
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Figure 7-7 Peak Cohesion (C') vs elevation for six  geology units  

 

7.5 Particle Size Distribution (PSD) 

According to the soil classified in section 6 of this report, all PSD results are presented in Figure 7-8. 

Figure 7-9 to Figure 7-12 present the PSD plots for individual geological units, and it can be noted that 
particle sizes are distributed widely within each geological units. 

Figure 7-11 which is a Silty sand and Figure 7-12 of clayey silts show PSD curves where it is noticeable 
that these two layers are quite similar in terms of their associated particle size distribution curves. 
Between these two units there is only a small variation in silt content but a similar content of fine 
sand. 
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Figure 7-8 PSD results across the quay construction site 

 

 

Figure 7-9 PSD plot for gravelly sand upper and lower 
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Figure 7-10  PSD plot for sand geology unit 

 

Figure 7-11 PSD plot for Silty sand geology unit 
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Figure 7-12 PSD plot for clayey silt geology unit 

7.6 Atterberg Limits 

The index tests {water content (wN), Liquid Limit (wL) and Plastic Limit (wP)} are tested on 107 samples 
taken across the site and are presented in Figure 7-13.   

 

Figure 7-13 Index tests vs Elevation for the samples recovered across the site 
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Atterberg test results show a variation in the plastic limit from 12% to 93%. Also from these tests, the 
liquid limit varies from 20 to 215%. The plasticity chart is plotted in Figure 7-14 shows that the 
plasticity of the materials varies from low (minimum of 9%) to high ( up to 38%). The low plasticity 
indicates that small changes in moisture content could have a significant impact on the mechanical 
strength of cohesive soil. 

 

 

 

Figure 7-14 Plasticity chart for the samples recovered across the site 

 

 

The Liquidity Index is defined as: 

𝐿𝐼 =
𝑤 − 𝑤

𝑤 − 𝑤
 

Where, 

𝑤  = Moisture Content as in % 

𝑤  = Plastic Limit as in % 

𝑤 = Liquid Limit as in % 

The Liquidity Index serves as a useful parameter for differentiating between soil strata. The Liquidity 
Index results for the site are presented in Figure 7-15. The results show that the Liquidity Index is 
generally between -1.0 to 3.6 for indicative of stiff soil to soft soil. A negative liquidity index means 
that the moisture content is less than the plastic limit.  

Upper plasticity range 
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Figure 7-15 Liquidity Index vs Elevation 

 

Table 7-5 Summary of Atterberg limits, liquid and plasticity index for the site 

Geology unit 
Moisture 
Content 
wN (%) 

Liquid 
Limit 
wL (%) 

Liquidity 
Index 

Plastic Limit 
wP (%) 

Plasticity 
Index 

Soft clay - - - - - 
Sandy gravel- upper 13 to 38 28 to 68 -0.5 to 0.75 16 to 31 12 to 37 

Sand 22 to 36 32 to 44 0.3 to 0.6 17 to 20 15 to 24 
Silty sand 14 to 79 27 to 81 -0.2 to 2.9 16 to 39 6 to 42 
Clayey silt 6.1 to 160 20 to 130 0.07 to 3.6 21 to 73 9 to 36 

Sandy gravel-lower 6.8 to 14 21 to 37 -0.7 to 0.04 13 8 to 24 
 

7.7 Consolidation 

Consolidation settlement parameters for the site is determined from the oedometer tests, one-
dimensional consolidation test (ODCT) and effective stress triaxial compression (ESTC) on consolidated 
undrained samples taken during the ground investigation.  

The void ratio (e), coefficient of compressibility and consolidation coefficient results for the material 
across the site are presented in Figure 7-16, Figure 7-17 and Figure 7-18. These parameters 
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determining the consolidation of the material are mainly concerned with cohesive strata (silty sand 
and clayey silt units).  

 

Figure 7-16 void ratio vs applied stress 

 

Figure 7-17 Compressibility coefficient, mv against applied stress 

 

From Figure 7-16, the void ratios from start to finish in the materials can be seen in the graphs. For a 
200kPa stress, the void ratio ranges from 0.9 to 1.17 (Figure 7-16).  Similarly for a 200kPa stress, the 

Anomaly 
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coefficient of volume compressibility, mv has values ranging from 0.2 to 2m2/MN (Figure 7-17). The 
coefficient of consolidation, cv ranges from 0.2 to 60m2/yr after excluding anomalies (Figure 7-18). 

 

 

Figure 7-18 Consolidation coefficient, cv against applied stress 

 

In Figure 7-17 showing mv against applied stress – we note that there are a few anomalies in this plot, 
but they reflect the data as-received so it was concluded that they should be presented for 
completeness.  

 

In Figure 7-18 showing cv against applied stress – the values recorded range from a very high 300 m2/yr 
to more ‘normal’ values such as 0.2 to 60m2/yr. As the very high values appear to be unrealistic, we 
expect that these values would likely be eliminated in any settlement calculation. In addition, there 
remain some further anomalies in the plotted data in Figure 7-18 as highlighted. We expect that these 
anomalies have arisen from poor samples perhaps reacting poorly under direct test load and that they 
may also be treated with caution in any settlement calculation. 

 
 

 

Anomaly 
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7.8 Settlement Analysis 

For the settlement analysis, a representative value of mv =0.5m2/MN was taken from the dataset for 
the relative applied loading around 200kPa (which we assume is a reasonable characteristic value for 
the strata under investigation). It represents a construction bund and filling as per the reclamation 
area near the front of the quay. 

Also, a lower and upper-value range of cv =2 to 25m2/yr was chosen from the more realistic data for 
the relative applied loading around 200kPa (which represents the bund and filling activity). 

 

 

Figure 7-19 Settlement vs time 

 

Figure 7-19 shows the range of calculated values for time for consolidation (T90) and the magnitude of 
consolidation that might be expected for the following factors 

- the varied thickness of strata encountered (taken as 10m and 19m as representative range) 
- the range of upper and lower bound cv adopted (labelled UB and LB) 
- the option of filling to +7.0mCD or filling to +9.5mCD representing reclamation and a nominal 

surcharge respectively 

The green lines show predicted consolidation for 10m of silty clay thickness and blue lines for 19m 
silty clay strata thickness to show the variability that the depth of strata can have on the analysis.  

We might summarise this graph by taking a “centroidal” value at circa 1500mm consolidation over 8 
years as shorthand for a typical single value of expected settlement. 
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7.9 Bulk Density 

The bulk densities of the materials across the site are presented in Figure 7-20, where the values range 
from 1.47 to 2.45 Mg/m3. It shows that the typical density of the material increases slightly with depth. 

 

Figure 7-20 Bulk Density vs Elevation 

7.10 Rock parameters 

Point load and UCS tests were carried out to find the rock strength parameters which are presented 
in  

Figure 7-21 and Figure 7-22.  The fractures and discontinuities encountered were discussed in Section 
6.2. A summary table of rock strength parameters are provided in Appendix A. 
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Figure 7-21 Point load index vs elevation 

 

 

Figure 7-22 UCS vs elevation 

 

A rippability assessment was carried out based on the fracture spacing index, point load and UCS for 
the site, which is presented in Figure 7-23. Variability in rock strength observed in strength tests 
reflects on this plot when combined with the fracture spacing index. The assessment shows that 
results lie in the range of hard digging to hard ripping. However, the majority of the data points suggest 
a toothed machine operation (hard ripping) is required when dealing with the bedrock. It is noted that 
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the points in the hard digging and easy digging categories are typically located in the upper layers of 
rock which reflects where the majority of the testing was carried out. 

 

 

Figure 7-23 Rippability assessment for Bedrock 

8 Summary of geotechnical soil parameters 

A summary of the characteristic engineering classification, strength, consolidation and 
deformation parameters are provided in the Executive Summary at the start of this Report.  
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9 Geotechnical Risk Register 

A Geotechnical Risk Register has been developed for the scheme based on the contents of 
this report and is presented in Table 9-1 Geotechnical Risk RegisterTable 9-1. 

Table 9-1 Geotechnical Risk Register 

Ref 
No. 

Work 
element 

Identified 
by: 

Risk or 
opportunity 

(R or O) 
Description 

Management and 
Mitigation of Risk 

1 Settlement GDG R Fill heights and 
thickness of 
compressible 
material on site are 
known to vary.  

Some initial settlement 
predictions have been 
provided in Section 7.8 
of this report however 
a more detailed 
assessment is required 
in order to evaluate 
expected settlement in 
different areas. We 
would suggest that a 3-
dimensional settlement 
design is carried out in 
in conjunction with the 
main marine civils 
design work. 

2 Unforeseen 
ground 
conditions 

GDG R Boreholes and other 
intrusive sampling 
provide an indication 
of ground conditions 
at precise locations. 
There is a risk that 
conditions change 
between sampling 
locations. 

Account for ground 
variability in design by 
looking at sensitivity of 
both stratigraphy and 
potential changes to 
engineering 
parameters, 
particularly at critical 
areas.  

3 Shallow 
obstructions 
(boulders 
present in 
layers) 

GDG R Given that there is a 
known presence of 
granular materials on 
site, there exists a 
risk that cobbles or 
boulders may be 
present on site. The 
presence of boulders 
can provide pile 
drivability risks, 
including early 

Detailed review of 
geohazards and pile 
drivability analysis to be 
completed, inclusive of 
all buckling checks. 
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Ref 
No. 

Work 
element 

Identified 
by: 

Risk or 
opportunity 

(R or O) 
Description 

Management and 
Mitigation of Risk 

refusal and toe 
buckling. 
 

4 Variability 
of chosen 
engineering 
parameters 

GDG R Resulting design 
outputs will be 
influenced by the 
choice of 
representative 
engineering 
parameters and as 
such these should be 
chosen 
conservatively. 

The design work should 
be accompanied with 
appropriate sensitivity 
analyses in order to 
ascertain which 
parameters most 
heavily influence the 
design outputs. The 
parameters concluded 
upon should be 
characteristic for each 
strata. 

10 Conclusions and recommendations 

An assessment of engineering ground parameters for design has been made throughout this report 
and as part of a summary of parameters outlined in the Executive Summary. The assessment has been 
made primarily by the use of soil descriptions and the relationships between engineering parameters, 
the results of the in-situ SPT testing and also from the CPTU testing that was carried out on site. 

We have found there to be no particular limitations in terms of coverage or the depths of boreholes 
undertaken. 

Given the extent of compressible soils on the site there are particular risks relating to settlement that 
need to be considered in detail. An initial assessment has been provided in this report, but it is meant 
for guidance in terms of advancing a detailed 3-dimensional assessment at different areas of the site 
with varying thickness of compressible layers. 

General design risks are also raised, in terms of the variability of engineering parameters and the need 
to carry out sensitivity analyses as part of the detailed design work. 
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METHODS OF DESCRIBING SOILS AND ROCKS 
 

Soil and rock descriptions are based on the guidance in BS5930:2015, The Code of Practice for Site Investigation.   
 

Abbreviations used on exploratory hole logs 

U Nominal 100mm diameter undisturbed open tube sample (thick walled sampler) 

UT Nominal 100mm diameter undisturbed open tube sample (thin walled sampler) 

P Nominal 100mm diameter undisturbed piston sample 

B Bulk disturbed sample  

LB Large bulk disturbed sample 

D  Small disturbed sample  

C Core sub-sample (displayed in the Field Records column on the logs) 

L Liner sample from dynamic sampled borehole 

W Water sample 

ES / EW Soil sample for environmental testing / Water sample for environmental testing 

SPT (s) Standard penetration test using a split spoon sampler (small disturbed sample obtained) 

SPT (c) Standard penetration test using 60 degree solid cone 

x,x/x,x,x,x 

Blows per increment during the standard penetration test.  The initial two values relate to the seating drive 

(150mm) and the remaining four to the 75mm increments of the test length. 

The length achieved is stated (mm) for any test increment less than 75mm 

N=X SPT blow count ‘N’ given by the summation of the blows ‘X’ required to drive the full test length (300mm) 

N=X/Z 
Incomplete standard penetration test where the full test length was not achieved.  The blows ‘X’ represent the 

total blows for the given test length ‘Z’ (mm) 

V 

VR 

Shear vane test (borehole)    Hand vane test (trial pit)    Shear strength stated in kPa 

V: undisturbed vane shear  strength VR: remoulded vane shear strength 

dd/mm/yy: 1.0 

dd/mm/yy: dry 

Date & water level at the borehole depth at the end of shift  

and the start of the following shift 

 
Water strike: initial depth of strike 

 Water strike: depth water rose to 

Abbreviations relating to rock core – reference Clause 36.4.4 of BS 5930: 2015 

TCR (%) 
Total Core Recovery: Ratio of rock/soil core recovered (both solid and non-intact) to the total length of core 

run. 

SCR (%) 

Solid Core Recovery: Ratio of solid core to the total length of core run.  Solid core has a full diameter, 

uninterrupted by natural discontinuities, but not necessarily a full circumference and is measured along the 

core axis between natural fractures.   

RQD (%) 
Rock Quality Designation: Ratio of total length of solid core pieces greater than 100mm to the total length of 

core run. 

FI 
Fracture Index: Number of natural discontinuities per metre over an indicated length of core of similar intensity 

of fracturing. 

NI 
Non Intact: Used where the rock material was recovered fragmented, for example as fine to coarse gravel size 

particles. 

AZCL Assessed zone of core loss:  The estimated depth range where core was not recovered. 

DIF Drilling induced fracture:  A fracture of non-geological origin brought about by the rock coring. 

(xxx/xxx/xxx) Spacing between discontinuities (minimum/average/maximum). 
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Stornoway Deep Water Port 
 

 

1 AUTHORITY 

 

On the instructions of Wallace Stone Consulting Civil Engineers, (“the Client’s Representative”), acting on 

the behalf of Stornoway Port Authority (“the Client”), a ground investigation was undertaken at the above 

location to provide geotechnical and environmental information for input to the design and construction of 

a proposed new deep-water port development. 

 

This report details the work carried out both on site and in the geotechnical and chemical testing 

laboratories; it contains a description of the site and the works undertaken, the exploratory hole logs and 

the laboratory test results.  A discussion on the recommendations for construction is also provided. 

 

All information given in this report is based upon the ground conditions encountered during the site 

investigation works, and on the results of the laboratory and field tests performed.  However, there may be 

conditions at the site that have not been taken into account, such as unpredictable soil strata, contaminant 

concentrations, and water conditions between or below exploratory holes.  It should be noted that 

groundwater levels usually vary due to seasonal and/or other effects and may at times differ to those 

recorded during the investigation.  No responsibility can be taken for conditions not encountered through 

the scope of work commissioned, for example between exploratory hole points, or beneath the termination 

depths achieved. 

 

This report was prepared by Causeway Geotech Ltd for the use of the Client and the Client’s Representative 

in response to a particular set of instructions.  Any other parties using the information contained in this 

report do so at their own risk and any duty of care to those parties is excluded.   

 

 

2 SCOPE 

 

The extent of the investigation, as instructed by the Client’s Representative, included boreholes, trial pit, 

Russian Peat cores, soil and rock core sampling, environmental sampling, laboratory testing, and the 

preparation of a report on the findings including recommendations for construction.   

 

 

3 DESCRIPTION OF SITE 

 

As shown on the site location plan in Appendix A, the works were conducted on the hillside to the southwest 

of Stornoway Port on the Isle of Lewis. The site is bordered by the Arnish point access road to the west and 

the shoreline to the east.  

 



 

 

 

 

Page 6 January 2019 

 

Stornoway Deep Water Port – Stage 2 

Land Ground Investigation 

Report No. 18-0552 Interpretative 
 

The site is undulating with localised highs and associated gully’s; surrounding area generally overgrown 

with scrub and heather and slopes downwards towards the cliffs and shoreline beyond.   

 

 

4 SITE OPERATIONS 

 

4.1 Summary of site works 
 

Site operations, which were conducted between 8th August and 10th September 2018, comprised: 

 

• nine boreholes by rotary percussion/coring sampling methods 

 

• one machine dug trial pit 

 

• six Russian peat cores 

 

The exploratory holes and in-situ tests were located as instructed by the Client’s Representative, as shown 

on the exploratory hole location plan in Appendix A.   

 

4.2 Boreholes  
 

4.2.1 Rotary drilled boreholes 
 

Nine boreholes (BH01-BH07, BH09, and BH10) were put to their completion by rotary drilling techniques 

only.  The boreholes were completed using a low ground bearing tracked Beretta T44 rotary drilling rig. 

 

Symmetrix-cased full hole rotary percussive drilling techniques were employed to advance the boreholes 

through the thin overburden into competent bedrock, after which rotary coring was employed to recover 

core samples of the bedrock.  

 

Where coring was carried out within bedrock strata, a number of various core barrels were utilised to 

ensure optimal core recovery was achieved over the depth of the boreholes.  

 

Initially GeoborS coring methods were used.  The core was extracted in up to 1.5m lengths using a SK6L 

core barrel, which produced core of nominal 102mm diameter, and was placed in single channel wooden 

core boxes.   

 

Due to the nature of the bedrock, the majority of the project was drilled using a T6-101 core barrel; the core 

was extracted in up to 1.5m lengths of nominal 79mm core diameter and placed in single channel wooden 

core boxes. 
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On occasions where coring size had to be reduced at depth, the core barrel was changed to a T2-86 core 

barrel; core was extracted in up to 1.5m lengths of nominal 72mm diameter and placed in single channel 

wooden core boxes.   

 

The core was subsequently photographed and examined by a qualified and experienced Engineering 

Geologist, thus enabling the production of an engineering log in accordance with BS 5930: 2015: Code of 

practice for ground investigations. 

 

Appendix B presents the borehole logs, with core photographs presented in Appendix C.  

 

4.3 Trial Pits 
 

One trial pit (TP10) was excavated using a 13t tracked excavator fitted with a 600mm wide bucket, to a 

depth of 0.70m. 

 

Disturbed (bulk bag) sample was taken at standard depth interval and at change of strata. 

  

Any water strikes encountered during excavation were recorded along with any changes in their levels as 

the excavation proceeded.  The stability of the trial pit walls was noted on completion.   

 

Appendix D presents the trial pit logs with photographs of the pits and arising provided in Appendix E.   

 

4.4 Russian peat cores 
 

A Russian peat corer was used to determine the extent of peat deposits at six locations across the site area 

(S1-S6) as instructed by the Client’s Representative, as shown on the exploratory hole location plan in 

Appendix A. The peat cores were taken to depths ranging between 0.30-1.60m.  

 

When describing the peat deposits, we have referenced the Von Post Humification Scale in conjunction with 

additional descriptive guidance as contained within the following publication: Scottish Government, Scottish 

Natural Heritage, SEPA (2017) Peatland Survey. Guidance on Developments on Peatland, on-line version only. 

 

These guidelines include description of the fibre content (fine and coarse) and also any wood remains; see 

below reference scales used for these. 

 

 Fine fibres, mainly derived from Eriophorum spp. (F) 

F0 = Nil 

Fl = Low content 

F2 = Moderate content 

F3 = High content 
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Coarse fibres, mainly rootlets (R) 

R0 = Nil 

Rl = Low content 

R2 = Moderate content 

R3 = High content 

 

Wood remains (W) 

W0= Nil 

Wl = Low content 

W2 = Moderate content 

W3 = High content 

 

Appendix F presents the Russian peat core logs.   

 

4.5 Surveying 
 

The as-built exploratory hole positions were surveyed following completion of site operations by a Site 

Engineer from Causeway Geotech.  Surveying was carried out using a Trimble R6 GPS system employing 

VRS and real time kinetic (RTK) techniques. 

 

The plan coordinates (UK National Grid) and ground elevation (mCD as per instructions from the Clients 

Representative) at each location are recorded on the individual exploratory hole logs.  The exploratory hole 

plan presented in Appendix A shows these as-built positions. 

 

 

5 LABORATORY WORK 

 

Upon their receipt in the laboratory, all disturbed samples were carefully examined and accurately 

described, and their descriptions incorporated into the borehole logs.   

 

5.1 Geotechnical laboratory testing of soils (Peat) 
 

Laboratory testing of soils comprised: 

 

• soil classification: moisture content measurement 

• soil chemistry: pH, water-soluble sulphate content, organic matter content, mass loss on ignition 

 

Laboratory testing of soils samples was carried out in accordance with British Standards Institute: 

BS 1377, Methods of test for soils for civil engineering purposes; Part 1 (2016), and Parts 2-9 (1990). 

 

The test results are presented in Appendix G.  
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5.2 Geotechnical laboratory testing of rock 
 

Laboratory testing of rock sub-samples comprised: 

 

• point load index 

• uniaxial compressive strength (standard UCS) 

• uniaxial compressive strength with Youngs modulus and Poisson's ratio 

• natural water content of rock sample 

• indirect tensile Brazilian test 

• direct shear strength of a single specimen 

• determination of quartz content (alpha quartz) using X-ray diffraction (XRD) 

• petrographic analysis of rock cores 

• micro-deval test 

 

Test Test carried out in accordance with 

Point load index ISRM Suggested Methods (1985) Suggested method for determining 

point-load strength. Int. J. Rock Mech. Min. Sci. Geomech. Abstr. 22, pp. 

53–60 

Point load strength and 

anisotropy indices 

ISRM Commission on Testing Methods. Suggested Method for 

Determining Point Load Strength 1985 

Uniaxial compression 

strength tests 

ISRM Suggested Methods (1981) Suggested method for determining 

deformability of rock materials in uniaxial compression, Part 2 and 

ISRM (2007) Ulusay R, Hudson JA (eds) The complete ISRM suggested 

methods for rock characterization, testing and monitoring, 2007 

Uniaxial compressive 

strength with Youngs 

modulus and Poisson's ratio 

Tested in accordance with ISRM & BS EN 1997-2: 2007 

Natural water content of 

rock sample 

ISRM Suggested Methods – Rock Characterization Testing and 

Monitoring. Ed. ET Brown - 1981 

Indirect tensile Brazilian 

test 

 

Direct shear strength of a 

single specimen 

 

Determination of quartz 

content (alpha quartz) using 

X-ray diffraction (XRD) 

 

Petrographic analysis of 

rock cores 

 

Micro-deval test  

 

The test results are presented in Appendix H.  
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6 GROUND CONDITIONS 

 

6.1 General geology of the area 

 

Published geological mapping indicate the superficial deposits at the site comprise topsoil with underlying 

peat deposits.  The peat deposits lie directly on top of Lewisian Complex and the Outer Hebrides Thrust 

Zone Mylonites Complex. 

 

6.2 Ground types encountered during investigation of the site 

 

A summary of the ground types encountered in the exploratory holes is listed below, in approximate 

stratigraphic order: 

 

• Topsoil: encountered typically in 100-200mm thickness across all exploratory hole locations. 

 

• Recent deposits (peat): encountered in all exploratory hole locations to a maximum depth of 

1.50mbgl in BH10; minimum thickness was found to be 200mm in BH05. 

 

• Bedrock (Gneiss, Metadiorite, Metadolerite, Metagabbro, Metapegmatite):  Rockhead was 

encountered at depths ranging from 0.30mbgl in BH05 to 1.50mbgl in borehole BH10. 

 

Representative geological long sections across the site are provided in Appendix I. 

 

6.3 Groundwater 

 

Groundwater was encountered during rotary percussion boring through soils as water strikes at 0.70m 

(BH01), 1.20m (BH02 and BH03), and 1.50m (BH06 and BH07).   

 

Details of the individual groundwater strikes, along with any relative changes in levels as works proceeded, 

are presented on the exploratory hole logs for each location. 

 

Groundwater was not noted during drilling at four of the borehole locations (BH04-BH05, BH09-BH10).  

However, it should be noted that the casing used in supporting the borehole walls during drilling may have 

sealed out any groundwater strikes and the possibility of encountering groundwater during excavation 

works should not be ruled out.  Seasonal variation in groundwater levels should also be factored into design 

considerations. 

 

It should also be noted that any groundwater strikes within bedrock may have been masked by the fluid 

used as the drilling flush medium. 
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7 DISCUSSION  
 

7.1 Proposed construction 

 

It is proposed to construct a new deep water port with associated access roads to the north and south. This 

discussion focusses on the Phase 1 deep water port development; two further phases are proposed but 

these are not part of the scope of this investigation. 

 

The proposed works for Phase 1 of the deep water port development include: 

 

• Northern Access Road 

• Main Phase 1 Development to include blasting/excavation of hillside 

• Material re-use as both primary and secondary armourstone, and general granular backfill 

• Southern Access Road 

• Clearance of Peat Cover 

 

No further details were available to Causeway Geotech at the time of preparing this report and any designs 

based on the recommendations or conclusions within this report should be completed in accordance with 

the current design codes, taking into account the variation and the specific details contained within the 

exploratory holes.  Causeway Geotech were commissioned to provide a geotechnical report, and it is outwith 

our remit to advise on structure design. 

 

7.2 Rock Properties 

 

7.2.1 Summary 
 

Based on the borehole logs in Appendix B and corresponding core photographs in Appendix C, five main 

rock types were identified from the ground investigation works; Gneiss, Metadiorite, Metadolerite, 

Metagabbro, and Metapegmatite.  

 

Each of these rock types were subjected to a range of rock core tests designed to assess their physical rock 

properties giving an insight into their ease of excavation/blasting, and suitability for re-use as rock armour 

and backfill material. 

 

7.2.2 Point Load Strength Testing – with a view to Excavatability 
 

Point Load testing was completed on each rock type across a range of borehole locations and depths.  Table 

1 on the following page summarises the results of the Point Load testing using the reported Is(50) values. 
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Table 1: Summary of Point Load Results 

Rock Type 
Point Load Is(50) (MPa) 

Minimum Mean Maximum 

Gneiss 0.10 5.71 8.90 

Metadiorite 1.74 5.43 9.18 

Metadolerite 7.10 7.10 7.10 

Metagabbro 0.30 6.19 8.70 

 

Figure 1 below presents an assessment of rock excavatability (after Pettifer and Fookes).  It provides an 

assessment on excavatability using the parameters of point load strength Is(50) and fracture spacing.   

 

Figure 1: Rock Excavation Chart (after Pettifer and Fookes) 
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It can be seen that the “excavation envelope” derived from the point load test data and fracture spacing 

suggests that the majority of rock required to be excavated would fall into the “hard ripping” to “extremely 

hard ripping” with some areas certainly requiring hydraulic breaking and blasting.    

 

This assessment is based on the nine discrete sampled zones only where intrusive borehole works were 

completed.  Due to the extent of the project, and the large volumes of rock which need to be removed during 

the Phase 1 construction works, it is expected that blasting will be the preferred option.  

 

In areas where minor excavation is required, such as the haulage/access routes, the rockhead shows no 

evidence of weakening at shallow depths; very hard to extremely hard ripping, or hydraulic breaking, 

should also be anticipated in these areas. 

 

7.2.3 Uniaxial Compressive Strength Testing – including Poisson’s Ratio and Young’s Modulus 
 

A range of rock types at varying sample depths were scheduled for Uniaxial Compressive Strength (UCS) 

testing, some samples to include determination of Poisson’s Ratio and Young’s modulus. Table 2 below 

summarises the results of the UCS testing for each rock type encountered. 

 

Table 2: Summary of Uniaxial Compressive Strength testing 

Rock Type 
Uniaxial Compressive Strength (MPa) Poisson’s ratio 

(n) 

Young’s Modulus 

(E) in GPa 
Minimum Mean Maximum 

Gneiss 14.20 73.21 163.00 Range 0.15-0.19 Range 10.32-35.50 

Metadiorite 122.00 122.00 122.00 - - 

Metapegmatite 20.30 20.30 20.30 - - 

Metagabbro 14.90 80.18 139.20 Range 0.17-0.21 Range 36.28-37.23 

 

The Uniaxial Compressive Strength results are typical of the metamorphic rock types found in this area. The 

predominant Lewisian Gneiss and second most common Metagabbro bedrock exhibit a wide range of 

compressive strengths.   

 

The smaller less frequent rock types such as the Metadiorite and Metapegmatite, show compressive 

strengths at opposite ends of the scale. These minor rock types are formed by the metamorphism of small 

scale igneous intrusive features; these can be disregarded when considering the rock mass as a whole.  

 

It should be noted that only the most competent sections of rock core are suitable for this type of testing, 

therefore average strength within the various strata may be marginally lower than indicated by lab test 

results. 

 

The values for both Poisson’s Ratio and Young’s Modulus observed here are comparable with those values 

often associated with concrete. Again, these results are limited to the five discrete sample zones and a great 

deal of the rock mass to be excavated would have elastic properties with much lower values.  
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7.2.4 Indirect Tensile Strength Testing – Brazil Test 
 

A range of rock types at varying sample depths were scheduled for Indirect Tensile Strength testing using 

the Brazil Test (BIT).  Table 3 below summarises the results of the BIT testing for each rock type tested. 

 

Table 3: Summary of Indirect Tensile Strength testing 

Rock Type 
Tensile Strength (MPa) 

Minimum Mean Maximum 

Gneiss 1.63 9.73 18.20 

Metapegmatite 3.25 3.25 3.25 

Metagabbro 11.74 16.52 19.70 

 

The Indirect Tensile Strength results are typical of the metamorphic rock types found in this area. 

 

7.2.5 Direct Shear Strength Testing – rocks under constant normal stress 
 

A range of rock types at varying sample depths were scheduled for Direct Shear Strength testing for rock 

specimens under constant normal stress conditions.  Table 4 below summarises the results of the Direct 

Shear Strength testing for each rock type tested. 

 

Table 4: Summary of Direct Shear Strength testing 

Rock Type 
BH location/ 

depth (m) 

Loading Details 

Normal 

Stress 

(kPa) 

Shear 

Stress 

(kPa) 

Residual 

Stress 

(kPa) 

Normal 

Displacement 

(mm) 

Shear 

Displacement 

(mm) 

Gneiss BH02 / 10.00 270 391 247 2.14 8.14 

Gneiss BH07 / 5.40 150 173 152 5.18 14.35 

Gneiss BH07 / 12.50 350 460 391 2.03 6.16 

Metapegmatite BH10 / 15.30 350 466 325 0.88 6.14 

Metagabbro BH10 / 19.20 550 966 870 5.53 25.31 

 

The Direct Shear Strength results indicate higher shear strengths in the Metagabbro than in the more 

widespread Lewisian Gneiss bedrock. 

 

7.2.6 Rock Moisture Content Testing 
 

A range of rock types at varying sample depths were scheduled for Moisture Content Testing using standard 

ISRM testing methods. Table 5 on the following page summarises the results of the Moisture Content testing 

for each rock type tested. 
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Table 5: Summary of Moisture Content testing 

Rock Type 
Moisture Content (%) 

Minimum Mean Maximum 

Gneiss 0.10 0.21 0.70 

Metadiorite 0.20 0.35 0.50 

Metapegmatite 0.20 0.30 0.40 

Metagabbro 0.10 0.43 2.00 

 

The results indicate a low moisture content across all samples tested.  High water content can be correlated 

with a reduction in rock strength; the results in this instance would suggest the low water content of the 

rocks will have little or no effect on the strength of the rockhead at depth below the water table.  

 

7.2.7 Porosity and Density Testing – saturation and buoyancy techniques 
 

A range of rock types at varying sample depths were scheduled for Porosity and Density tests using 

saturation and buoyancy techniques.  Table 6 below summarises the results of the Porosity testing for each 

rock type. 

 

Table 6: Summary of Porosity testing 

Rock Type 
Porosity (%) 

Minimum Mean Maximum 

Gneiss 0.20 0.88 2.10 

Metadiorite 0.90 0.90 0.90 

Metapegmatite 0.20 0.20 0.20 

Metagabbro 0.10 1.07 2.10 

 

High porosity can sometimes be associated with a reduction in rock strength. The results here indicate a 

low porosity % across all samples tested indicative of strong bedrock lithologies.   

 

Table 7 below summarises the results of the Density testing for each rock type. 

 

Table 7: Summary of Density testing 

Rock Type 
 Bulk Density (Mg/m3) Dry Density (Mg/m3) 

Minimum Mean Maximum Minimum Mean Maximum 

Gneiss 2.48 2.76 3.03 2.69 2.78 2.89 

Metadiorite 3.06 3.06 3.06 3.04 3.04 3.04 

Metapegmatite 2.68 2.81 2.93 2.67 2.69 2.70 

Metagabbro 2.73 2.92 3.09 2.67 2.93 3.08 

 

The Bulk and Dry Density results are typical of the metamorphic rock types found in this area. 
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7.2.8 Micro Deval Abrasion Testing – suitability of bedrock derived fill as aggregates 
 

Micro Deval Abrasion testing measures the relative quality and durability of mineral aggregates when 

subjected to abrasion and impact. The values derived provide specific information about the durability of a 

sample aggregate. Samples are prepared combining specific masses of particle size fractions, processed in 

the testing equipment, then washed over a specified sieve to determine percentage loss from abrasion.  

Table 8 below summarises the results of the Micro Deval Abrasion testing for each rock type tested. 

 

Table 8: Summary of Micro Deval Abrasion testing 

Rock Type BH location/ depth (m) Specimen 1 Specimen 2 
Micro Deval 

Coefficient (MDE) 

Metadiorite BH02 / 6.50-10.00 8.3 8.1 8 

Gneiss BH04 / 0.50-2.00 5.8 6.3 6 

Gneiss BH07 / 3.00-4.50 8.8 9.0 9 

Gneiss BH07 / 12.00-13.50 6.2 5.9 6 

Metapegmatite BH10 / 14.80-16.00 9.2 9.0 9 

Metagabbro BH10 / 22.00-23.50 8.0 7.9 8 

 

The results of the Micro Deval Abrasion testing on this project show percentage loss results in the order of 

6-9% indicating a low loss of material. Materials yielding a low loss in this test are unlikely to show 

significant degradation during handling, mixing or placing, and will allow better long-term performance of 

the aggregate.  

 

7.2.9 Petrographic Analysis of selected rock samples 
 

Two representative samples of rock core were selected for Petrographic Analysis to examine mineralogy 

and structure; one sample of Gneiss from BH07 and one sample of Metagabbro from the base of BH10.   

 

The percentage mineralogy is expressed in the two figures below. The mineralogy’s of both samples are 

consistent with the identification of the rock type within this report. Although the sample from BH10 was 

identified as Migmatitic Gneiss by the rock lab, this nomenclature is interchangeable with Metagabbro. 

 

BH07 Box 2 – sample @ 4.10m  BH10 Box 14 – sample @ 22.50m 

Constituents %  Constituents % 

Quartz 46.3  Quartz 45.2 

Feldspar 33.7  Feldspar 49.0 

Muscovite, biotite, and chlorite 14.2  Epidote 4.5 

Epidote 4.1  Opaque minerals 1.3 

Opaque minerals 1.6  Muscovite, biotite, and chlorite Trace 

TOTAL 100  TOTAL 100 

Voids Nil  Voids Nil 
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The results of the analysis indicate a tight interlocking crystallography with no voiding present at small 

scale. Multiple stages of ductile deformation have occurred in more than one stress field orientation, 

confirming this bedrock has been subjected to multiple phases of metamorphic activity. All of these findings 

would infer the rock to be strong to very strong and very hard to extremely hard in terms of rippability; 

both confirmed through the other rock lab test results. 

 

The Petrographic Analysis was carried out by Heath & Hardie Geosciences Ltd in Dundee.  The detailed 

results of the Petrographic Analysis can be found in Appendix H. 

 

7.2.10 Determination of Quartz Content (Alpha Quartz) using X-Ray Diffraction (XRD) 
 

Four representative samples of rock core were selected for X-Ray Diffraction (XRD) to determine Alpha 

Quartz content. One sample of each of four main rock types encountered were sent for analysis: Metadiorite 

from BH02, Lewisian Gneiss from BH07, Metapegmatite from BH10, and the Metagabbro from BH10.   

 

The proportions in the figure below are recorded by weight percentage and represent the dominant mineral 

phases within each of the rock samples as a whole. 
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BH02  

Box 4 @ 8.00m 
TR 2.4 0.0 15.5 14.5 TR 25.1 29.0 13.5 0.0 0.0 0.0 100 

BH07 

Box 2 @ 3.30m 
0.4 17.6 0.0 14.1 25.0 TR 37.1 0.0 5.7 0.0 0.0 0.0 100 

BH10 

Box 9 @ 15.80m 
0.0 6.0 0.0 11.8 66.9 5.5 8.8 0.0 1.1 0.0 0.0 0.0 100 

BH10 

Box 14 @ 22.40m 
TR 51.5 0.0 14.3 12.8 TR 15.1 0.6 2.5 3.2 0.0 0.0 100 

 

The XRD analysis was carried out by Heath & Hardie Geosciences Ltd in Dundee.  The results of the XRD 

analysis can be found in Appendix H. 

 

 

7.3 Recommendations for construction 

 

7.3.1 Summary 
 

Based on the nature of the rock types encountered, and the large volumes of rock to be excavated, it is 

recommended that rock-blasting be carried out at the site. Specialist contractors should be consulted at an 

early stage in the development. 
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The rockhead at the site is predominantly strong to very strong and competent; fracture patterns indicate 

the rock mass should fracture reasonably well generating adequate volumes of both primary and secondary 

armourstone.    

 

The rock produced from the excavation and blasting at the site will be suitable for use as both armourstone 

for the Phase 1 deep water port structures and as general aggregate fill for access and haulage road 

construction. 

 

The thickness and types of peat deposits across the site indicate a relatively low potential for peat landslide 

in most low-lying and flat upper site areas; some peat slide failure is possible on transitional slopes.   

 

7.3.2 Fracture patterns within the rock mass 
 

Based on the detailed geological logging of the bedrock strata we can conclude there are three main 

fracture/discontinuity groups; a shallow set, an intermediate set, and a subvertical set. These occur across 

all rock types to varying extents.  Table 9 below indicates the most common fracture/discontinuity sets 

present in each of the rock types encountered. 

 

Table 9: Summary of Fracture/Discontinuity sets 

Rock Type BH locations 
Fracture/Discontinuity Sets 

Shallow set Intermediate set Subvertical set 

Metadiorite BH02 only 25° - 45° - 75° - 85° 

Gneiss All BHs 20° - 45° 35° - 60° 65° - 85° 

Metadolerite BH04, BH06, BH07 - - 65° - 85° 

Metapegmatite BH10 only - - - 

Metagabbro BH09 and BH10 - 30° - 65° 70° - 85° 

 

The fracture sets within the Metadiorite, Metadolerite, and Metapegmatite will have very little influence on 

the behaviour of the rock under blasting. This is simply due to the much smaller rock volumes for these 

minor constituent strata. The behaviour of the rock mass will be predominantly governed by the fracture 

sets within the Gneiss for the majority of the Phase 1 works area; some Metagabbro strata does occur at the 

proposed Phase 2 and Phase 3 sites to the south. 

 

The fracture sets within the Gneiss, and to a lesser extent the Metagabbro, are key to understanding how 

the rock mass will behave under blasting. There are at least two distinct fracture/discontinuity sets present 

in both these lithologies; the gneiss has shallow, intermediate and subvertical sets whereas the Metagabbro 

exhibits only an intermediate and subvertical set.   The fracture indices within the Gneiss are predominantly 

in the order of 4-10 (i.e. 4-10 fractures per meter). The Metagabbro exhibits fracture indices in the order of 

2-7. Based on the low fracture indices observed, we can conclude that both rock types are competent and 

of good to very good quality. There are some sections of core across all exploratory holes with elevated 

fracture indices; these will be linked to large scale joints and fault planes that traverse the hillside in the 

area of the works. 
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Based on this, we expect the rock mass will probably fracture well on blasting; the low fracture index should 

ensure there will be an adequate percentage of larger fragments available for use as both primary (650mm 

diameter) and secondary (325mm diameter) armourstone. 

 

7.3.3 Rock blasting – blast-hole drilling and charges 
 

For guidance on blast-hole patterns and explosive charge volumes specialist rock blasting contractors 

should be consulted at an early stage in the development. The rotary drilling carried out as part of this 

investigation indicates the rock mass, when considered as a whole, is strong to very strong and of good to 

very good quality. The blasting contractor would be utilising open hole drilling techniques for the blast-

holes rather than the rotary coring techniques employed during the ground investigation. Although open 

hole drilling tends to be slightly easier than rock coring, the inherently hard metamorphic rock types 

encountered here would still be relatively difficult to drill and could be hard wearing on the rock 

hammers/drill bits used.  

 

Due to the nature of the Gneiss and Metagabbro in the area of proposed excavation/blasting we expect 

higher velocity charges would most likely be required to shatter and break the rockhead. Also, it is 

envisaged the blast-hole centres would need to be relatively close together due to the predominantly 

competent nature of the rock mass as indicated by the low fracture indices; this will also be dependent on 

the charge volumes as chosen by the specialist contractor. 

 

7.3.4 Excavations in peat 
 

There is a blanket covering of peat across the extent of the site.  Based on previous peat mapping we know 

it is found to be at its thickest in the north and north eastern parts of the site (to a localized maximum depth 

of 2.0m below ground level); however, it is generally less than 1m thick across the majority of the site.  This 

is in keeping with the findings of the intrusive exploratory holes – Russian Peat Cores and singular trial pit. 

 

Generally speaking, where peat is present in excess of 2.5m thickness, it is known to pose problems in 

excavations.  The thickness of peat present across the site typically falls well below this threshold. 

 

It is assumed the peat cover will be stripped and removed in those areas of the Phase 1 works site that will 

be subject to mass excavation and blasting of the rockhead. Given the mean peat thickness across the 

locations of the proposed Phase 1 works and associated access roads, the stripping and removal of the peat 

soils in these areas should be relatively straightforward and pose no major issues to the construction. 

 

7.3.4.1 Types of Peat 

 

The acrotelm is one of two distinct layers in undisturbed peat bogs. It overlies the catotelm. The boundary 

between the two layers is defined by the transition from peat containing living plants (acrotelm) to peat 

containing dead plant material (catotelm). Based on the six Russian Peat Cores completed at the site we can 

see that both acrotelmic and catotelmic varieties of peat are present at the site.  
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The more fibrous acrotelmic peat is found directly beneath the surface vegetation and/or topsoil generally 

in areas of lower elevation where peat cover thicknesses are in the order of 0.50m (S1-S3). Acrotelmic peat 

deposit thicknesses encountered were in the range of 0.15-0.90m across the site area; this includes peat 

deposits encountered at the borehole locations. 

 

The less fibrous catotelmic peat is occasionally found at the surface but more often beneath topsoil and the 

acrotelmic deposits. The occurrence of the catotelmic peat is within the more elevated parts of the peat bog 

(S5 and S6) and on the transitional slopes (S4). Catotelmic peat deposit thicknesses encountered were in 

the range of 0.50-0.90m across the site area; this includes peat deposits encountered at the borehole 

locations.  

 

The depths of peat encountered during this phase of siteworks is consistent with previous peat probing 

studies of the area. 

 

7.3.4.2 Mitigation measures 

 

To reduce the risk for peat slide potential, a number of mitigation measures may be adopted: 

 

• Spoil heaps should not be spread over existing peat layers in thickness >0.5m, and should not be 

placed downslope of adjacent peat.  Instead, it should be deposited on the flanks of the excavation 

and spread out to limit the surcharge pressure on sensitive peat 

 

• Maintain vigilance of open excavations during and after periods of prolonged precipitation, where 

risk of mobility of peat is greatest 

 

• A comprehensive monitoring regime should be set up during construction works such that ground 

movement and groundwater conditions are being constantly monitored by a qualified, competent 

and experienced professional. 

 

7.3.4.3 Conclusion 

 

In areas of acrotelmic peat deposits we can expect a low peat slide potential due to the inherent fibrous 

nature of this variety of peat and the generally thin deposits encountered at the site. There is little/no 

subsoil beneath the peat deposits which are seen to lie directly on top of the irregular weathered rockhead; 

this also helps reduce the possibility of any peat slide failures. 

 

The catotelmic peat is mostly observed on flat upper parts of the site; this should help lower the potential 

for peat slide in these areas due to the lower topographical gradients observed. Where catotelmic peat is 

present beneath the acrotelmic deposits on some transitional slopes this could lead to the potential for peat 

slide; this will ultimately be governed by the local groundwater regime at the time of the works, the extent 

of the peat clearance in these areas, and the duration of the peat clearance operations. 
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7.4 Material re-use as primary/secondary armour stone and general aggregate fill 

 

The rockhead encountered at the site would be considered suitable to be used as armourstone for the 

proposed deep water port development. The Gneiss and Metagabbro rock types encountered are blocky 

and dense and would make for a robust dimension stone ideal for use as both primary and secondary rock 

armour.  Their low porosity and constituent mineralogy will probably result in a low permeability hard-

wearing aggregate, readily suitable for the marine environment. 

 

The requirement for armourstone on this project is around 30,000m3 which equates to a 10% yield of the 

total volume of material to be excavated during the blasting works. This should be easily achievable given 

the available volumes of high-quality bedrock in this area. 

 

The results of the Micro Deval Abrasion testing also indicate both rock types would be suitable for use as 

general aggregate fill in areas for proposed access and haul roads. In these areas once the peat cover has 

been stripped and the rockhead taken down to formation level, a specialist earthworks contractor/designer 

should be consulted to advise on the access road design. 

 

The results of the X-Ray Diffraction and Petrographic Analyses indicate no quantities of pyrite within the 6 

selected rock core samples. Small traces of pyrite mineralization were observed on fracture surfaces within 

the rock mass during detailed logging, but these occur in such relatively small quantities that there should 

be no issues with material reuse in the marine environment.  

 

The quartz content of all rock types is generally between 10-25% with only the Metapegmatite showing 

high amounts of quartz (66.9%). Subsequently, due to the small volumes of Metapegmatite encountered 

across the boreholes, it is not anticipated that quartz dust will be an issue during the blasting and excavation 

operations or repositioning of the excavated materials as rock armour or general aggregate.  

 

The above assessment is based on the information gleaned from the nine discrete investigation points.  No 

account has been taken of the possible variation between these sample points.  When carrying out the 

excavation/rock blasting works, further on-site testing should be conducted to verify the type/classification 

and suitability of the aggregate fill material. 
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9 CHAPTER 9: TRAFFIC AND TRANSPORT 

9.1 Introduction  

This chapter considers the potential effects on the surrounding road network and nearby sensitive receptors as 

a result of the construction and operation of a new marina development on Goat Island in Stornoway, Isle of 

Lewis and Harris, hereafter referred to as the “proposed development”. The key objectives of the chapter are to: 

• Describe the assessment methodology and significance criteria used in completing the assessment; 

• Describe the study area and existing local and strategic road networks; 

• Identify and assess the likely impact of increased traffic levels and associated environmental effects; 

• Identify and describe the mitigation measures proposed to address any significant effects; and 

• Assess any residual effects post mitigation implementation. 

This Traffic and Transport Chapter and the associated Transport Assessment (TA) (contained within Technical 

Appendix 9.1 of Volume 3) related to the proposed development have been prepared by SYSTRA Ltd. 

9.2 Scoping and Consultation  

In undertaking the assessment, consideration has been given to the scoping responses from Comhairle nan Eilean 

Siar (CnES) and Marine Scotland. The responses are detailed in Table 9.1 below. 

Table 9.1: Summary of Consultation Responses  

Organisation Consultation Response How and where addressed 

CnES 

(09/11/2018) 

Agree that potentially significant effects 

from construction related traffic be 

scoped into the EIA. 

Noted. 

Opportunity should be taken to improve 

road safety, promote green transport, 

active travel, provide bicycle storage, 

and address access issues, particularly 

at stress points. The new developments 

should meet the Car Parking standards 

set out in the Local Development Plan, 

or provide a justification of the 

proposed provision and non-conformity 

with the Standard. Details should be 

provided as to how pedestrians and 

cyclists will be accommodated. 

Noted, this will be covered within the 

Transport Assessment included as Technical 

Appendix 9.1. 

If it is determined that there will be 

overlap with the Newton Basin Marina 

application which is also coming 

forward, the EIA should include an 

assessment of the cumulative impact of 

the Project with other planned 

developments. 

Noted, the potential for a cumulative traffic 

impact associated with the construction or 

operation of the Newton Basin Marina 

development coinciding with the proposed 

development will be considered within this 

chapter. 
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Organisation Consultation Response How and where addressed 

Marine Scotland 

(09/03/2018) 

During the construction phases of the 

proposed works, safe operation of the 

harbour will need to be considered to 

reduce the navigation risk to other 

vessels. Marine Scotland recommend 

the implementation of a Safety 

Management System to manage 

incidents and risks, including severe 

storms and transport accidents. 

This is addressed within Chapter 10: Other 

Issues. SPA has an existing Safety 

Management System; this complies with the 

Port Marine Safety Code. This contains 

procedures for managing navigation risk 

during and after works within the Harbour 

area. SPA will issue a Notice to Mariners for 

any temporary or permanent impacts of 

works on navigation. SPA’s Pilotage 

Committee will also consider whether 

changes require re-training of pilots or 

holders of a Pilot Exemption Certificate.  

With respect to impacts to recreational 

users, the Royal Yachting Association 

noted their concern over losing 

anchorage points at Arnish. 

There are no existing authorised moorings or 

berths affected by the project. This is 

addressed within Chapter 10: Other Issues. 

9.2.1 Scope of the Assessment 

The assessment is made with reference to the proposed development, as described in Chapter 2: Proposed 

Development. Within the study area (identified in section 9.4.1), the traffic and transport effects on the road 

network as a result of traffic generated by the construction phase and operation of the proposed development 

have been considered, with particular attention paid to heavy goods vehicle (HGV) movements. 

The assessment is structured around the consideration of the potential environmental effects related to traffic 

and transport as identified by the IEMA Guidelines83: 

• Severance; 

• Driver Delay; 

• Pedestrian Delay; 

• Pedestrian Amenity;  

• Accidents and Safety; and 

• Dust and Dirt. 

9.2.2 Effects Scoped Out 

The IEMA Guidelines also refer to the following effects which can be attributed to traffic and transport: 

• Visual effects; 

• Noise; and 

• Hazardous loads. 

Visual effects and noise are covered in separate chapters respectively within this EIA Report84 and therefore, 

have been ‘scoped out’ of this Traffic and Transport chapter. No hazardous loads are associated with the 

proposed development, therefore this effect has not been assessed. 

                                                                 
83 Institute of Environmental Management and Assessment, “Guidelines for the Environmental Assessment of Road Traffic”, 1993 
84 Chapter 4: Landscape and Visual; Chapter 7: Noise 
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9.3 Policy, Legislation and Guidance 

This chapter has been prepared taking cognisance of The Town and Country Planning (Environmental Impact 

Assessment) Regulations 2017 (EIA Regulations). The following data sources and guidelines have been used to 

inform this assessment: 

• The Outer Hebrides Local Development Plan (2012); 

• The Outer Hebrides Local Development Plan 2 (at ‘Examination Stage’ at time of writing); 

• Institute of Highways and Transportation (IHT) publications - “Guidelines for Traffic Impact Assessment”, 

1998; 

• Institute of Environmental Management and Assessment (IEMA) publication  - “Guidelines for the 

Environmental Assessment of Road Traffic”, 1993; 

• Department for Transport (DfT) publication “Design Manual for Roads and Bridges” (DMRB); and 

• DfT 2017 Average Annual Daily Flow (AADF) traffic data. 

9.4 Methodology 

The methodology used in this assessment adheres to that set out in the IEMA Guidelines. The guidelines suggest 

that to determine the scale and extent of the assessment and the level of effect the development will have on 

the surrounding road network, the following two ‘rules’ should be followed: 

• Rule 1 - Include road links where traffic flows are predicted to increase by more than 30% (or where the 

number of HGVs is predicted to increase by more than 30%); and 

• Rule 2 - Include any other specifically sensitive areas where traffic flows are predicted to increase by 

10% or more. 

Rules 1 and 2 are used to determine whether or not a full assessment of effects on routes within the study area 

is required as a result of intensification of road traffic. 

Paragraph 2.5 of the IEMA Guidelines identifies groups, locations and special interests which may be sensitive to 

changes in traffic conditions as follows: 

• People at home; 

• People in work places; 

• Sensitive groups including children, elderly and disabled; 

• Sensitive locations, e.g. hospitals, churches, schools, historic buildings; 

• People walking or cycling; 

• Open spaces, recreational sites, shopping areas; and 

• Sites of ecological / nature conservation value tourist attractions.  

The significance of each impact is considered against the criteria within the guidelines, where possible however, 

the guidelines state that: 

“For many effects there are no simple rules or formulae which define the thresholds of 

significance and there is, therefore, a need for interpretation and judgement on the part of 

the assessor, backed-up by data or quantified information wherever possible. Such 

judgements will include the assessment of the numbers of people experiencing a change in 

environmental impact as well as the assessment of the damage to various natural 

resources.” 

The significance falls into two categories; significant and not significant. The latter corresponds to significant 

effects in accordance with the EIA Regulations. 
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9.4.1 Study Area 

The study area for the traffic and transport assessment has been predicated on the location of the potential 

access points to the proposed development, the proposed routes to these accesses from the external road 

network and the potential routes staff may take to reach the proposed development. To determine appropriate 

routes to the proposed development, a detailed assessment of the surrounding road network has been 

undertaken. The study area is indicated by Figure 9.1 in Volume 2 of this EIA Report and is as follows: 

• The access road to the proposed development; 

• The A859 in the vicinity of the access road and along Willowglen Road up to Manor Roundabout;  

• The A857 between the roundabout with Matheson Road and the junction with the B895; and 

• Matheson Road. 

9.4.1.1 Desk Based Research and Data Sources 

The traffic and transport study area characteristics have been determined by a desk based assessment, a site 

visit (January 2018), a commissioned Automatic Traffic Count (ATC) survey and peak period Junction Turning 

Count Surveys (JTC) factored up to represent 18 hour annual average weekly traffic (AAWT) flows. Described 

below is the source of the traffic count information at each of the road links identified in the study area. These 

are also indicated by Figure 9.2. 

1. 18 hr AAWT flows from JTC survey of A859 / Arnish Road from– represents traffic flows for the A859 

road link immediately to the south of the junction with the access road; 

2. 18 hr AAWT flows from JTC survey of Manor Roundabout – represents traffic flows for the A859 

Willowglen Road link; 

3. 18 hr AAWT flows from JTC survey of Manor Roundabout – represents traffic flows for the A857 

Macauley Road; 

4. Commissioned ATC survey Tuesday 24th April to Thursday 26th April – represents traffic flows for 

Matheson Road; and 

5. 18 hr AAWT flows from JTC survey of Manor Roundabout – represents traffic flows for the A857 road 

link heading north out of Stornoway. 

9.4.1.2 Sensitive Receptors 

Based on the descriptions in Section 9.3 from the IEMA guidelines and professional judgement, this assessment 

considers Stornoway Town Centre to be a sensitive receptor. Rule 1 (30% change in traffic flows or HGV levels) 

applies all traffic counter locations within the study area. Rule 2 (10% change in traffic flows) will be applied when 

assessing the change in total traffic levels at Traffic Counters 3 and 4 as per the IEMA Guidelines.  

It is considered highly unlikely that there will be a significant effect on the road network outside of the study area 

identified above as traffic associated with the proposed development would be diluted across the public road 

network. 

9.4.2 Assessing Significance 

The following paragraphs set out the methodology used to assess the significance of effects at locations along 

the routes within the study area where total traffic levels or the level of HGV traffic exceeds the Screening 

thresholds set out by IEMA Rules 1 or 2 (depending on the sensitivity of the receptor) described in Section 9.4 

above.  
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9.4.3 Sensitivity 

The sensitivity to change in traffic levels of any given road segment or junction is generally assessed by 

considering the residual capacity of the network under existing conditions. Where there is a high degree of 

residual capacity, the network may readily accept and absorb an increase in traffic and therefore the sensitivity 

may be said to be low. Conversely, where the existing traffic levels are high compared to the road capacity, there 

is little spare capacity and the sensitivity to any change in traffic levels would be considered high.  

The criteria that has been used to make judgements on the importance / sensitivity of the receptor(s) is 

presented in Table 9.2.  

Table 9.2: Receptor Sensitivity 

Receptor Sensitivity / 

Importance 

Description 

High Receptors of greatest sensitivity to traffic flow: schools, colleges, playgrounds, 

accident blackspots, retirement homes, urban/residential roads without footways 

that are used by pedestrians. (Paragraph 2.5 IEMA Guidelines, 1993) 

Medium Traffic flow sensitive receptors including: congested junctions, doctors’ surgeries, 

hospitals, shopping areas with roadside frontage, roads with narrow footways, un-

segregated cycleways, community centres, parks, recreation facilities. 

Low Receptors with some sensitivity to traffic flow: places of worship, public open space, 

nature conservation areas, listed buildings, tourist attractions and residential areas 

with adequate footway provision. 

Negligible Receptors with low sensitivity to traffic flows and those sufficiently distant from 

affected roads and junctions. 

9.4.4 Magnitude 

The magnitude of traffic impacts is a function of the existing traffic volumes, the percentage increase and change 

due to a development, the changes in type of traffic, and the temporal distribution of traffic (day of the week, 

time of day). The determination of magnitude has been undertaken by reviewing the proposed development, 

establishing parameters of the road that may be affected and quantifying these effects utilising IEMA Guidelines 

and professional judgement.  

The criteria that has been used to make judgement on the magnitude of the effect on the receptor(s) is presented 

in Table 9.3.  
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Table 9.3: Magnitude of Effect 

Magnitude Description 

Substantial The proposals could result in a significant change in terms of length and / or duration 

to the present traffic routes or schedules or activities, which may result in hardship. 

Generally regarded as a change in traffic flow over 90% (or over 70% in sensitive 

areas). 

Moderate The proposals could result in changes to the existing traffic routes or activities such 

that some delays or rescheduling could be required, which cause inconvenience.  
Generally regarded as a change in traffic flow between 60% and 90% any given road 

link (or between 40% and 70% in sensitive areas). 

Slight The proposals could occasionally cause a minor modification to routes, or a very 

slight delay in present schedules, or on activities in the short term. 
Generally regarded as a change in traffic flow between 30% and 60% any given road 

link (or between 10 – 40% in sensitive areas). 

Negligible No effect on movement of road traffic above normal level. 
Generally regarded as a change in traffic flow below 30% any given road link (or 

below 10% in sensitive areas). 

9.4.5 Significance 

As a guide to inform the assessment, but not as a substitute for professional judgement, criteria for determining 

the significance of traffic related effects are set out in the matrix in Table 9.4. This is based on combining the 

magnitude of the effect with the receptor sensitivity. 

Table 9.4: Significance Criteria 

Magnitude of 

Effect 

Sensitivity of Receptor 

High Medium Low Negligible 

Substantial Major Major to Moderate Moderate Minor 

Moderate Major to Moderate Moderate Minor Minor 

Slight Moderate Minor Minor Negligible 

Negligible Minor Minor Negligible None 

The significance falls into two categories; Significant and Not Significant. The latter corresponds to significant 

effects in accordance with the EIA Regulations.  

Significance is categorised as major, moderate, minor, negligible or none. Effects judged to be of major or 

moderate significance are considered to be Significant in accordance with the EIA Regulations. Effects judged to 

be of minor, negligible or none significance are considered Not Significant. 

9.5 Baseline 

The baseline traffic and transport characteristics of the study area have been determined by a comprehensive 

desk based assessment and a site visit undertaken by SYSTRA in January 2018. The following paragraphs detail 

the baseline conditions. 
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9.5.1 Access Road 

Current vehicular access to Arnish Point is from a junction approximately 1.2km north of the access to the Creed 

Business Park and Recycling Plant. The access is a single track road from a priority junction with the A859. The 

junction has a wide bellmouth entrance which has been designed to be suitable for HGVs, therefore the Arnish 

Road is considered to be appropriate for HGVs. 

The proposed development will be approximately 3.5km from the main spinal route. The existing single track 

road has frequent passing opportunities, however, dependent upon final uses further detailed work may be 

required at a later stage to ascertain the suitability of the road for specific scenarios.  

9.5.2 A859 

Turning right from the access road, the A859 routes north-east, becoming the A859 Willowglen Road and 

continues east to meet the A857 at Manor Roundabout just north of the town centre. Turning left from the 

access road, the A859 also routes south-west to the most southerly point of the Isle of Lewis and Harris. 

The A859 is a good standard single carriageway road, generally subject to the National Speed Limit (60mph). In 

the vicinity of Stornoway town, there is street lighting and footways along the northern side of the A859 where 

the road is referred to as “Willowglen Road” and the speed limit reduces to 40mph. However, generally the A859 

does not experience pedestrian activity. Furthermore, the A859 is understood to be well-used by HGVs given 

that Marybank Quarry is situated approximately 1km north of the junction with Arnish Point Road. During the 

construction phase of the proposed development the stone and concrete requirement will be sourced from 

Marybank Quarry. 

In the context of the proposed development, construction and operational traffic and staff will travel along the 

A859 and Willowglen Road to reach Manor Roundabout if routeing onto the A857 travelling northwards or if 

travelling into Stornoway Town Centre. 

9.5.3 A857 

The A857 routes north from Stornoway Town Centre to Port Ness at the most northern tip of the Isle of Lewis. 

Within Stornoway the A857 has street lighting and good standard footways on both sides of the carriageway. 

Various pedestrian crossing opportunities are provided in the form of signalised crossings and paved speed tables 

which act as traffic calming measures. 

A proportion of construction traffic associated with the proposed development is likely to utilise the A857, either 

originating from the north and turning right at the roundabout with the A858, or originating from the town centre 

(such as the harbour) and routeing north to turn left onto the A858. It anticipated that a large proportion of the 

operational traffic / staff trips will utilise the A857 to route to and from the town centre / the neighbouring 

residential areas. 

9.5.4 Matheson Road 

Matheson Road is an “urban” road that routes between a roundabout with the A866 and a roundabout with the 

A857 Macauley Road. Matheson Road is single carriageway and has a varying speed limit which is predominantly 

30mph apart from a 20mph zone “when lights flash” during school peak periods at the A866 end of the road 

adjacent to The Nicholson Institute secondary school. 

Matheson Road has footways on both sides of the road and street lighting throughout. There are residential 

properties and various intersections with residential roads along the length of Matheson Road. Signalised 

crossroads junctions and signalised pedestrian crossing are located along various points of the road. 
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A proportion of traffic during both the construction and operational phases of the proposed development will 

utilise Matheson Road to route between the ferry terminal / bus station in the town centre and the site. This 

route has been identified as the preferred route for traffic associated with the proposed development as it allows 

traffic to avoid routing along the seafront which is considered to be the main road through the town centre. 

Therefore, this route allows proposed development traffic to avoid impacting upon the town centre as much as 

possible. 

9.5.5 Baseline Traffic Flows 

Table 9.5 indicates the two-way 18hr Annual Average Weekly Traffic (AAWT) flows along the road links within in 

the study area and the percentage of traffic which is classified as HGVs for the baseline year (2018).  

Table 9.5: Study Area Baseline Traffic Flows 

Count Point 18hr AAWT HGVs % HGV 

1. A859 south of access road 5,021 397 8% 

2. A859 Willowglen Road 7,172 294 4% 

3. A857 Macauley Road (South) 14,128 390 3% 

4. Matheson Road 9,424 127 1% 

5. A857 (North) 14,446 309 2% 

9.5.6 Road Safety 

The Crash Map85 website has been utilised to determine the number of accidents that have occurred in the 

previous five years (2013-2017) within the study area. The results of this process are indicated by Table 9.6 with 

additional commentary provided on serious accidents. 

Table 9.6: Accident Statistics 

Count Point Slight Serious Fatal Comment 

1. A859 south of access road 3 - - - 

2. A859 Willowglen Road 2 - - - 

3. A857 Macauley Road (South) 2 - - - 

4. Matheson Road 2 1 - 
One serious accident occurred in 

2013 at roundabout with the A866. 

5. A857 (North) 5 - - - 

Table 9.6 indicates that between 2013 and 2017 there were 14 slight and one serious accident within the study 

area. No fatal accidents occurred within the study area in the last five years. The accidents statistics also indicate 

that there are no identifiable accident ‘hot-spots’ within the study area.  

9.6 Prediction and Evaluation of Effects 

The following paragraphs provide a description of each potential environmental effect which has been assessed 

where appropriate within this chapter. 

                                                                 
85 http://www.crashmap.co.uk (accessed March 2018) 

http://www.crashmap.co.uk/
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9.6.1 Severance 

The IEMA Guidelines advise that “severance is the perceived division that can occur within a community when it 

becomes separated by a major traffic artery”.  

The potential for traffic associated with the proposed development to cause severance is assessed on a case by 

case basis using professional judgement where non negligible traffic increases are predicted on roads through 

residential settlements. 

Increased severance can result in the isolation of areas of a settlement or individual properties. Severance may 

result from the difficulty of crossing a heavily trafficked road or a physical barrier created by the road itself. 

Severance effects could equally be applied to residents, motorists or pedestrians. 

9.6.2 Driver Delay 

Driver delay may be experienced when construction traffic is accessing the site. The IEMA Guidelines advise 

“delays are only likely to be significant when the traffic on the network surrounding the development is already 

at, or close to, the capacity of the system”. 

Traffic delay to non-development traffic may occur at several points on the network surrounding the 

development site including: 

• At the development entrances where there will be additional turning movements; 

• At intersections along the local road network which might be affected by increased traffic; and 

• At side roads where the ability to find gaps in traffic may be reduced, thereby lengthening delays. 

9.6.3 Pedestrian Delay and Amenity 

Traffic volumes, traffic composition, traffic speed, the existence of pedestrian footways and the existence of 

pedestrian crossings all contribute to the level of general pleasantness, fear, intimidation and delay experienced 

by pedestrians and other vulnerable road users. 

9.6.4 Accidents and Safety 

The likelihood of an accident occurring is commonly expressed in accidents per million vehicle-km. Accidents that 

are appraised in relation to transport are predominantly those in which personal injury is sustained by those 

involved (personal injury accidents (PIAs)). An approximate calculation will been undertaken to quantify the level 

of accident risk that could be expected due to an increase in traffic associated with the proposed development 

during the construction and operational phases respectively. 

9.6.5 Dust and Dirt 

IEMA Guidelines acknowledge that it is not practical to quantify the level of dust and dirt that can be anticipated 

from development traffic. Therefore a quantitative description of dust and dirt effects from construction traffic 

is not provided here. 

It is acknowledged that HGVs would have the potential to collect debris on their tyres when accessing the 

proposed development during the construction phase. This could be transferred to the road surface when 

vehicles travel away from the development and can be deposited on the road in the form of either dust or mud 

depending on weather conditions. 
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9.7 Construction Stage Impact Assessment 

9.7.1 Construction Traffic Generation 

It is anticipated that construction of the proposed development would take approximately 18 months. In general, 

working hours on-site are expected to be between 07:00 and 19:00 on weekdays and 07:00 to 13:00 on Saturdays 

during the construction phase. Deliveries during the working day are likely to be staggered and depend on the 

timings of ferries importing the materials. 

Wallace Stone has provided estimations on the total number of deliveries required during the 18 month period, 

the average number per day over the 18 months, and the average and maximum number of deliveries per day 

during the busiest months of the construction phase. This has been based on an assumed method of working 

which is deemed to be realistic.  

The peak months for construction traffic have been identified as months 11 to 14. The expected construction 

traffic generation is as follows: 

• 1,800 deliveries over 18 month period (3,600 two-way HGV movements); 

• 5 deliveries per day on average over the 18 month period (10 two-way HGV movements); 

• 15 deliveries per day on average during the busiest months (30 two-way HGV movements); and 

• 50 deliveries as a maximum on the worst-case day during the peak months (100 two-way HGV 

movements). 

On the basis of assessing a robust and worst-case scenario of the impact of increased traffic levels within the 

study area, this assessment is based on 100 two-way HGV movements per day.  

In addition to HGV movements, there will be a number of staff vehicle trips associated with the construction 

phase. It is assumed that approximately 40 staff will be required on-site during the worst-case day of the peak 

month which, assuming all staff travel to the site by private car, would translate into 80 two-way vehicle 

movements over the course of the day. It is highly likely that staff would arrive and depart outwith the typical 

network peak hour periods (08:00 – 09:00 in the AM and 17:00 – 18:00 in the PM).  

9.7.2 Construction Traffic Distribution and Assignment 

In order to assess the impact of construction traffic on the receptors within the identified study area, it is 

necessary to determine the distribution of generated trips across the local road network. 

In relation to staff, the distribution of vehicle trips has been calculated using a gravity model and based on 2011 

Scottish Census data for the Isle of Lewis. Data on the number of working adults in each zone within reasonable 

commuting distance from the site was gathered and a percentage applied to each zone appropriately 

representing the proportion of potential staff residing in that area. The route(s) staff would take to travel to and 

from the site was estimated considering the options available (distance of route and time of journey) and the 

corresponding vehicle trips have then been applied to the relevant traffic counter which represents the road link. 

The census data suggests that (egressing the site) 84% of staff would turn right to head north on the A859 

towards Stornoway and 15% would turn left on the A859 to route to the south (variances are due to rounding). 

At Manor Roundabout, 31% would route north along the A857, 18% would route straight onto Perceval Road 

and 20% would route south along the A857. 

Wallace Stone has indicated that of the construction material that cannot be sourced on site, it is likely that 

approximately 50% can be sourced from Marybank Quarry whilst the other 50% of materials will require to be 

imported to the island by sea. The imported materials are likely to be shipped into the main ferry terminal in 

Stornoway Town Centre and transported by road to the site. The routeing options between the town and Manor 
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Roundabout have been considered and the traffic had been assigned to the Matheson Road link to avoid HGVs 

routeing along the seafront (A857) which would take HGVs through the main road in the town centre. 

Considering this distribution, no HGVs have been assigned to Counters 1 and 5 which represent the A859 road 

link to the south of the access road and the A857 to the north of Manor Roundabout respectively. 

The distribution for each element of construction traffic which has been assigned to the relevant road link is 

summarised in Table 9.7. 

Table 9.7: Construction Traffic Distribution and Assignment 

 
Assignment (%) Number of Vehicle Trips (Two-Way Per Day) 

Staff (Car Trips) HGV Trips Staff (Car Trips) HGV Trips 

1. A859 south of 

access road 
15% 0% 12 0 

2. A859 

Willowglen Road 
84% 50% 67 50 

3. A857 Macauley 

Road (South) 
15% 50% 12 50 

4. Matheson 

Road 
20% 50% 16 50 

5. A857 (North) 31% 0% 25 0 

9.7.2.1 Construction Traffic Effects 

Table 9.8 details the worst-case daily percentage increase in total traffic and HGV levels along the road links 

within the study area during construction of the proposed development, based upon the assumptions 

distribution and assignment demonstrated in Table 9.7. 

Table 9.8: Construction Traffic Impact on Routes within the Study Area on Worst-Case Day 

 
1. A859 south 

of access road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

Existing 18hr AAWT 5,021 7,172 14,128 9,424 14,446 

Existing HGV count 397 294 390 127 309 

Existing HGV % 8% 4% 3% 1% 2% 

Worst-cast daily 

construction total traffic 

flows (inc. HGVs) 

12 117 62 66 25 

Worst-case daily 

construction HGV traffic 

only 

0 50 50 50 0 

Existing 18hr AAWT + 

worst-case daily 

construction total traffic 

5,033 7,289 14,190 9,490 14,471 

Existing HGV count + 

worst-case HGV traffic 
397 344 440 177 309 

Percentage increase in 

total traffic due to the 

Proposed development 

0% 2% 0% 1% 0% 
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1. A859 south 

of access road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

Percentage increase in 

HGVs due to the 

Proposed development 

0% 17% 13% 39% 0% 

Table 9.8 indicates that with the addition of construction traffic associated with the proposed development, 

there would be a negligible increase in total traffic levels along all road links (<30% increase along Counter 1, 2 

and 5 and <10% increase along Counters 3 and 4 which represent sensitive receptors). 

Table 9.8 indicates that there would be no increased HGV impact at Counter 1 and 5 as no HGVs have been 

assigned to these routes. It is anticipated that, as a worst-case, there would be a 17% increase in HGV levels 

along the A859 Willowglen road and a 13% increase in HGV levels along the A857 Macauley Road. As these levels 

remain under a 30% increase (IEMA Rule 1) and total traffic flows would not exceed a 10% increase (IEMA Rule 

2 for sensitive receptors), a full assessment of environmental effects is not required at these locations. However, 

along Matheson Road (Counter 4) HGV levels are predicted to increase by 39%, therefore, a full assessment of 

potential effects has been undertaken for this road link and is outlined in Section 9.7.4 below. 

It should be noted that any traffic impact experienced during construction of the proposed development would 

only occur for a temporary period of time and that the scenario assessed in this chapter is representative of the 

worst-case day during the busiest month of the construction phase.  

Furthermore, considering that a typical working day at the site during construction could be 12 hours on a 

weekday, an additional 50 HGVs on Matheson Road equates to, on average, four HGVs per hour. This can be 

simplified to one additional HGV on the road network every 15 minutes which is a minimal impact overall. 

9.7.3 Evaluation of Construction Effects 

The environmental effects associated with increased HGV traffic as identified in the IEMA Guidelines are 

addressed in the following paragraphs for Matheson Road (Counter 4). A description of each environmental 

effect is provided in Section 9.6. 

9.7.3.1 Severance 

Based on a 39% increase in HGV levels along Matheson Road which is identified as a sensitive receptor, the 

magnitude of the change is considered as “slight” (10% - 40% threshold as per Table 9.3). The sensitivity of this 

road link to an increased severance effect is deemed to be “medium”. This is taking into consideration that 

Matheson Road has a residential nature and routes past a school, however, that there are good standard 

footways and signalised pedestrian crossings provided throughout which contribute to reducing the potential for 

a severance effect. Combining a slight magnitude with medium sensitivity in accordance with Table 9.4 equates 

to a significance of “minor” which is concluded as Not Significant in accordance with the EIA Regulations and 

does not require mitigation measures. 

9.7.3.2 Driver Delay 

Based on a 39% increase in HGV levels along Matheson Road the magnitude of the change is considered as 

“slight” (10% - 40% threshold for a sensitive receptor as per Table 9.3). The sensitivity of the receptor to a driver 

delay effect is considered to be “medium” as there are a number of junctions along Matheson Road, however, 

there is good permeability throughout the network, signalised junctions at main intersections and the school 

adjacent to Matheson Road takes vehicular access from Smith Avenue rather than Matheson Road itself. 

Combining a slight magnitude with medium sensitivity in accordance with Table 9.4 equates to a significance of 

“minor” which is concluded as Not Significant in accordance with the EIA Regulations. 



Stornoway Port Authority October 2018 

Stornoway Deep Water Port; Volume 1: Environmental Impact Assessment Report 

 

 232 

9.7.3.3 Pedestrian Delay and Amenity 

Based on a 39% increase in HGV levels along Matheson Road the magnitude of the change is considered as 

“slight” (10% - 40% threshold for a sensitive receptor as per Table 9.3). As discussed, there are good standard 

footways, street lighting and various signalised pedestrian crossing opportunities along Matheson Road, 

therefore the sensitivity of the receptor of pedestrian delay and amenity is considered as “medium”. Combining 

a slight magnitude with medium sensitivity in accordance with Table 9.4 equates to a significance of “minor” 

which is concluded as Not Significant in accordance with the EIA Regulations. 

9.7.3.4 Accidents and Safety 

As Table 9.6 demonstrates, only two slight, one serious and no fatal accidents occurred along Matheson Road. 

An approximate calculation has been undertaken to quantify the level of accident risk that could be expected 

due to an increase in traffic along Matheson Road during the construction phase. 

It is estimated that 31,600 two-way trips will be made to/from the proposed development during the 18 month 

construction phase (3,600 two-way HGVs and 28,000 two-way staff vehicle trips over the 18 months and 

assuming 25 working days per month). For the purposes of this assessment it is assumed that the total length of 

road within the study area is 5km, therefore a total distance travelled of 158,000km per day is obtained. 

In general, the road links within the study area can be classified under the DMRB as “urban – single 7.3m” which 

has a corresponding accident rate of 0.844 PIA/MVkm. This represents a robust approach as the accident rate 

for rural single carriageway road is lower than that adopted in this assessment. Based on this rate and the total 

number of kilometres travelled, this equates to an estimated 0.13 accidents during the 18 month construction 

phase. The magnitude of this change is therefore considered to be “negligible”, however, receptor sensitivity to 

accidents and safety is always considered as “high”. When combined, the effect can be classified as “minor” and 

Not Significant for all roads within the study area. 

Matheson Road can be classified under the DMRB as “urban – single 7.3m” which has a corresponding accident 

rate of 0.844 PIA/MVkm86. Based on this rate and the total number of kilometres travelled, this equates to 0.22 

PIA during the construction phase. The magnitude of this change is therefore considered to be “negligible”, 

however, receptor sensitivity to accidents and safety is always considered as “high”. When combined, the effect 

can be classified as “minor” and Not Significant for Matheson Road. 

9.7.3.5 Dust and Dirt 

Based on a 39% increase in HGV levels along Matheson Road the magnitude of the change is considered as 

“slight” (10% - 40% threshold for a sensitive receptor as per Table 9.3). Given that standard good practice working 

methods will be put in place on-site to minimise dust and dirt from vehicles (e.g. use of wheel washes and 

covering any loads likely to generate dust) being transferred onto the public road network, the sensitivity of the 

receptor is considered to be “low”. The overall significance of the environmental effect of dust and dirt along 

Matheson Road (and all road links within the study area) is classed as “negligible” and therefore Not Significant 

in accordance with Table 9.4. 

9.8 Operational Stage Impact Assessment 

9.8.1 2021 Projected Baseline Traffic Flows 

It is understood that, in keeping with current timescales, the proposed development would be operational in the 

year 2021. In order to calculate the impact of development traffic on the study area during the operational phase 

it is necessary to factor up the current baseline 18 hour AAWT data to reflect 2021 projected traffic flows. This 

                                                                 
86 Personal injury accidents per million vehicle-km 
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has been calculated using the National Roads Traffic Forecasting tool and applying a “low growth” factor of 1.024. 

The projected baseline traffic flows are indicated in Table 9.9 below. 

Table 9.9: 2021 Projected Baseline Traffic Flows 

Count Point 2021 18hr AAWT 2021 HGVs % HGV 

1. A859 south of access road 5,142 407 8% 

2. A859 Willowglen Road 7,344 301 4% 

3. A857 Macauley Road (South) 14,467 399 3% 

4. Matheson Road 9,650 130 1% 

5. A857 (North) 14,792 317 2% 

9.8.2 Operational Traffic Generation 

Operational traffic associated with the proposed development will comprise staff travelling to and from the site, 

predominantly in private cars, a small number of HGVs transporting materials delivered by freight ferry from the 

site, and coaches associated with transporting cruise ship passengers from the site to tourist destinations. 

The proposed development is expected to employ around 100 staff members working in shift patterns. The 

majority of staff will work day shifts and arrive outwith the typical network peak hour periods (08:00 – 09:00 in 

the AM and 17:00 – 18:00 in the PM). 100 staff making a two-way trip on the road network within the study area 

equates to 200 two-way vehicle trips. This represents a robust assessment of vehicle trips given all 100 staff may 

not be on-site everyday (e.g. fewer staff may be required at weekends) and that a proportion of staff could car-

share with other employees. 

There is expected to be 20 – 30 HGVs that pick up materials from the site delivered by freight ferry and transport 

the materials to elsewhere on the island. Adopting a robust approach, this equates to 60 two-way HGV trips per 

day. It should be noted that the freight ferry referred to currently delivers to the port in the town centre, 

generating approximately 20 HGVs (40 two-way HGV movements) transporting the materials to their destination. 

Therefore, the proposed development would result in only a marginal increase in the existing HGV levels 

associated with the freight ferry and would result in a reassignment of HGV movements across the local road 

network. In fact, the freight ferry delivering materials to the proposed development as opposed to the existing 

port in the town centre would result in a reduction of HGVs that route through Stornoway Town. 

Notwithstanding this, the assessment adopts the robust approach assuming that these HGV trips will be new to 

the network, thereby allowing for the impact that reassigned traffic could have on the road network 

Associated with the cruise ship passengers, it is anticipated that the proposed development would have 

approximately 25 coaches that take visitors on two half day trips (a morning and afternoon trip) to site around 

the island. This equates to a maximum of 100 coach trips over the course of the day. In this assessment coaches 

are included under the HGV category given their size. Additionally, another 3 coaches would shuttle visitors 

between the site and Stornoway Town Centre. It has been assumed that each coach makes 2 two-way trips per 

hour for 8 hours, equating to 96 two-way coach trips. It is important to note that cruise ships are anticipated to 

be in port only 50 days per year, therefore, the aforementioned level of coach movements are only expected on 

a minority of days throughout the year. 

9.8.3 Operational Traffic Distribution and Assignment 

In order to assess the impact of operational traffic on the receptors within the identified study area, it is 

necessary to determine the distribution of generated trips across the local road network. 



Stornoway Port Authority October 2018 

Stornoway Deep Water Port; Volume 1: Environmental Impact Assessment Report 

 

 234 

In relation to staff, the distribution of vehicle trips has been calculated using a gravity model and based on 2011 

Scottish Census data for the Isle of Lewis. Data on the number of working adults in each zone within reasonable 

commuting distance from the site was gathered and a percentage applied to each zone appropriately 

representing the proportion of potential staff residing in that area. The route(s) staff would take to travel to and 

from the site was estimated considering the options available (distance of route and time of journey) and the 

corresponding vehicle trips have then been assigned to the relevant traffic counter which represents the road 

link. The census data suggests that (egressing the site) 84% of staff would turn right to head north on the A859 

towards Stornoway and 15% would turn left on the A859 to route to the south (variances are due to rounding). 

At Manor Roundabout, 31% would route north along the A857, 18% would route straight onto Perceval Road 

and 20% would route south along the A857. 

The distribution of HGVs transporting materials brought in by freight ferry has been calculated on a robust and 

worst-case basis, assuming that 75% of HGVs would route both north and south along the A859 from the site 

access. It should be noted that this represents a worst-case scenario for each road link and that, in reality, this 

scenario could not possibly occur. The distribution of HGVs beyond Manor Roundabout has been calculated 

proportionally based on the junction turning count movements obtained from a commissioned traffic survey. 

Regarding the coaches taking cruise ship passengers on half-day tourist trips, the distribution has been assumed 

taking into account the location of top “sights” on Lewis and is based on 50% of coaches turning left and right 

onto the A859 respectively. At Manor Roundabout, 50% of coaches route north along the A857. The coaches 

shuttling cruise ships passengers between the site and the town centre have been assigned accordingly. 

It should be noted that all HGVs or coaches routing into Stornoway have been assigned to Matheson Road. This 

has been done to avoid routeing development traffic through the main street in the town centre (i.e. A857 

Cromwell Street). The distribution for each element of operational traffic which has been assigned to the relevant 

road link is summarised in Table 9.10. 

Table 9.10: Operational Traffic Distribution and Assignment 

 

Assignment (%) Number of Vehicle Trips (Two-Way Per Day) 

Staff 

(Car 

Trips) 

HGV 

Trips 

Day-

Trip 

Coaches 

Shuttle 

Coaches 

Staff 

(Car 

Trips) 

HGV 

Trips 

Day-Trip 

Coaches 

Shuttle 

Coaches 

1. A859 south of 

access road 
15% 75% 50% 0% 30 45 50 0 

2. A859 

Willowglen Road 
84% 75% 50% 100% 168 45 50 96 

3. A857 

Macauley Road 

(South) 

15% 56% 0% 100% 30 34 0 96 

4. Matheson 

Road 
20% 56% 0% 100% 40 34 0 96 

5. A857 (North) 31% 8% 50% 0% 62 5 50 0 

9.8.4 Operational Traffic Effects 

Table 9.11 details the maximum daily percentage increase in total traffic and HGV levels along the road links 

within the study area during operational of the proposed development, based upon the assumptions of 

distribution and assignment demonstrated in Table 9.10. 
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Table 9.11: Operational Traffic Impact on Routes within the Study Area (Robust Scenario) 

  
1. A859 south 

of access road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

2021 projected AAWT 5,142 7,344 14,467 9,650 14,792 

2021 projected HGV 

count 
407 301 399 130 317 

2021 projected HGV % 8% 4% 3% 1% 2% 

Daily operational total 

traffic flow (incl. HGVs 

and coaches) 

125 328 169 158 117 

Daily operational HGV 

and coach traffic  
95 191 130 130 55 

Daily operational HGV 

only (excl. coaches) 
45 45 34 34 5 

2021 AAWT + daily 

operational traffic 
5,267 7,672 14,636 9,808 14,909 

2021 HGV count + daily 

operational traffic 
502 492 529 260 372 

Percentage increase in 

total traffic due to the 

proposed development 

2% 4% 1% 2% 1% 

Percentage increase in 

HGVs traffic (incl. 

coaches) due to the 

proposed development 

23% 63% 33% 100% 17% 

Percentage increase in 

HGVs only traffic (excl. 

coaches) due to the 

proposed development 

11% 15% 9% 26% 2% 

Note: all traffic flows reflect two-way movements 

Table 9.11 demonstrates that during operation, the proposed development would increase total traffic levels 

along all road links by a negligible amount (<30% for Counters 1, 2 and 5 and <10% in sensitive areas represented 

by Counter 2 and 3). 

Table 9.11 demonstrates that the proposed development would contribute to an increase in HGVs (including 

coaches) of 23% along the A859 to the south of the access road which is considered to be a negligible amount. 

The increase in projected baseline HGV levels at the A859 Willowglen Road is anticipated to be 63%. Table 9.11 

indicates that along the A857 to the north and south of Manor Roundabout there would be an increase in HGV 

levels of 17% and 33% respectively. Along Matheson Road, the percentage increase in HGVs (including coaches) 

is expected to be 100% when taking account of proposed development traffic (HGVs and coaches).  

Whilst the percentage increase in HGVs and coaches appears high along the road links of the A859 Willowglen 

Road and Matheson Road, it should be taken into consideration that this is primarily attributed to the high 

frequency of coach movements. To reiterate, the coach movements along these roads links are associated with 

“shuttling” cruise ship passengers between the proposed development and the bus station within the town 

centre, and these movements are only to occur approximately 50 days per year when cruise ships are in port. 

Table 9.11 indicates that, excluding coaches, HGVs alone would increase the baseline HGV levels by only 15% 
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and 26% along the A859 Willowglen Road and Matheson Road respectively. Therefore, the increase in HGV levels 

alone would not trigger the requirement for a full assessment of effect. 

Notwithstanding the above, in accordance with IEMA Rule 1 a full assessment of effects for Counters 2, 3 and 4 

within the identified study area has been undertaken as baseline HGV levels including coaches would increase 

by over 30%.  

9.8.4.1 Severance 

At the A859 Willowglen Road (Counter 2), the magnitude of the change in HGV levels is considered as “moderate” 

given that it would be a change of between 60% and 90%. The sensitivity of this section of the road to an 

increased severance effect is considered to be “low”. This is taking into consideration that there are residential 

properties along this road, however, they are set back from road and a footway is provided on the appropriate 

side of the road. Furthermore, prior to Manor Roundabout all of the residential properties are located on the 

north side of the road, therefore not susceptible to a severance effect. Combining a moderate magnitude with a 

low sensitivity would result in an effect which is “minor” and classed as Not Significant overall.  

At Counter 3 which represent the A857 Macauley Road, the results in Table 9.11 indicate that an increase in 

HGV/coach traffic associated with the operation of the proposed development would be “moderate” (40% - 70% 

change at a sensitive receptor). The sensitivity to an increased severance effect is deemed to be “low” in 

accordance to the description in Table 9.2 in that this section of the A857 is lined by residential properties, 

however, there are good standard footways on both sides of the road and signalised pedestrian crossings are 

provided. Combining a moderate change in HGV levels with a low receptor sensitivity concludes that the effect 

is deemed as “minor” and classed as Not Significant in accordance with the EIA Regulations. 

Along Matheson Road (Counter 4) the magnitude of the change in HGV levels is considered as “substantial” in 

reference to Table 11.3 as the percentage increase exceeds 90%. The sensitivity of the receptor to an increase 

severance effect is considered as “medium”. This is due to the fact that, without the school, the road is 

characteristic of “low” sensitivity given that it is an urban/residential area with adequate footway provision and 

signalised crossing facilities. Taking the school into consideration, albeit that the main access is not taken from 

Matheson Road, the sensitivity is increased to ensure a robust approach. Combining a substantial magnitude 

with medium sensitivity as per the significance matrix in Table 9.4 equates to an effect of “major-moderate” 

significance which is classed as Significant. In accordance with the EIA Regulation, a potential significant effect 

requires mitigating. Details of proposed mitigation measures are outlined in Section 9.10. 

9.8.4.2 Driver Delay 

At the A859 Willowglen Road (Counter 2), the magnitude of the change in HGV levels is also considered as 

“moderate” given that it would be a change of between 60% and 90%. The projected baseline 18 hour AAWT 

flows for the A859 Willowglen Road are low compared with the available capacity of the road link. Given that 

there are more intersections at this point along the A859 compared to further south, the sensitivity to a driver 

delay effect is considered as “low” (rather than negligible). Combining a moderate change in HGV levels with a 

low receptor sensitivity concludes that the effect is deemed as “minor” and classed as Not Significant. 

As discussed, the magnitude of change in HGV levels along the A875 Macauley Road is considered as “moderate” 

as per Table 9.3 (between a 40% and 70% change in traffic levels at a sensitive receptor). The DMRB suggests 

that for an “urban – single 7.3m wide” road with a speed limit of 30mph, the capacity per hour per direction is 

in the region of 800 vehicles. During an 18 hour period this equates to a general capacity of 28,800 two-way 

vehicles. Considering that the projected baseline traffic flows along Macauley Road are 14,476, the sensitivity of 

the road link to an increased driver delay effect is considered to be “low” as the road is not at or close to capacity. 

Combining a moderate change in HGV levels with a low receptor sensitivity concludes that the effect is deemed 

as “minor” and classed as Not Significant. 
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The magnitude of change in HGV levels along Matheson Road is considered as “substantial” as per Table 11.3. 

Matheson Road would fall under the DMRB category of “urban – single 7.3m wide” which is suggested to have a 

capacity of 800 vehicles per hour per direction. During an 18 hour period this equates to a capacity of 28,800 

two-way vehicles in general. As the projected baseline traffic flows are well within this threshold, it is considered 

that the receptor has “low” sensitivity to driver delay. Combining a substantial magnitude with a low sensitivity 

equates to an effect which is classed as “moderate” and Significant. In accordance with the EIA Regulation, a 

potential significant effect requires mitigating. Details of proposed mitigation measures are outlined in 

Section 9.10. 

9.8.4.3 Pedestrian Delay and Amenity 

Along the A859 Willowglen Road the magnitude of the change in HGV levels is also considered as “moderate”. 

The sensitivity of this section of the road to an increased pedestrian delay and reduced amenity effect is 

considered to be “low”. This is taking into consideration that there are residential properties along this road, 

however, they are set back from road and a good standard footway is provided on the appropriate side of the 

road. Furthermore, the speed limit reduces from 60mph to 40mph where the area becomes more residential in 

nature, therefore, reducing the potential for pedestrians to experience fear and intimidation effects. Combining 

a moderate magnitude with a low sensitivity would result in an effect which is “minor” and classed as Not 

Significant.  

Along the A857 Macauley Road the magnitude of change in HGV levels is considered as “moderate” (40% - 70% 

change at a sensitive receptor). The sensitivity to an increased pedestrian delay and reduced amenity effect is 

deemed to be “low” in accordance to the description in Table 9.2 considering that this section of the A857 is 

lined by residential properties, however, there are good standard footways on both sides of the road and 

signalised pedestrian crossings are provided. Combining a moderate change in HGV levels with a low receptor 

sensitivity concludes that the effect is deemed as “minor” and classed as Not Significant in accordance with the 

EIA Regulations. 

Along Matheson Road the magnitude of the change in HGV levels is considered as “substantial” in reference to 

Table 11.3 as the percentage increase exceeds 90%. The sensitivity of the receptor to an increase pedestrian 

delay and reduced amenity effect is considered as “medium”. This is due to the fact that, without the school, the 

road is characteristic of “low” sensitivity given that it is an urban/residential area with adequate footway 

provision and signalised crossing facilities. Furthermore, the ATC survey indicates that the average speed along 

Matheson Road is 21mph. These factors all contribute to the overall pleasantness of the road for pedestrians. 

Taking the school into consideration, albeit that the main access is not taken from Matheson Road, the sensitivity 

is considered as “medium” to ensure a robust approach. Combining a substantial magnitude with medium 

sensitivity as per the significance matrix in Table 9.4 equates to an effect of “major-moderate” significance which 

is classed as Significant. In accordance with the EIA Regulation, a potential significant effect requires mitigating. 

Details of proposed mitigation measures are outlined in Section 9.10. 

9.8.4.4 Accidents and Safety 

As Table 9.6 demonstrates, between 2013 and 2017 there were 14 slight and one serious accident within the 

study area. No fatal accidents occurred within the study area in the last five years and the accidents statistics 

indicate that there are no identifiable accident ‘hot-spots’ within the study area. An approximate calculation has 

been undertaken to quantify the level of accident risk that could be expected due to an increase in traffic along 

the roads within the study area as a result of operational traffic associated with the proposed development. 

It is estimated that 456 two-way vehicle trips will be made to/from the proposed development on a given 

operational day. Assuming that this operational traffic level occurs 25 days per month for 12 months, a total 

number of 136,800 two-way trips is obtained. For the purposes of this assessment it is assumed that the total 

length of road within the study area is 5km. Assuming a two-way trip along the 5km route for each vehicle during 

a 12 month period a total distance travelled of 684,000km per day is obtained. 
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In general, the road links within the study area can be classified under the DMRB as “urban – single 7.3m” which 

has a corresponding accident rate of 0.297 PIA/MVkm. This represents a robust approach as the accident rate 

for rural single carriageway road is lower than that adopted in this assessment. Based on this rate and the total 

number of kilometres travelled, this equates to 0.2 accidents occurring during 12 months of the proposed 

development being in operation. The magnitude of this change is therefore considered to be “negligible”, 

however, receptor sensitivity to accidents and safety is always considered as “high”. When combined, the effect 

can be classified as “minor” and Not Significant for all road links within the study area. 

9.8.4.5 Dust and Dirt 

Dust and dirt effects relate primarily to the construction phase. Given the nature of the development, it is not 

anticipated that any dust and dirt effects will be experienced during operation of the proposed development. 

The effect is therefore concluded as Not Significant for all receptors within the study area. 

9.8.5 Implications for Phases 2-4 

Although this EIA covers the general arrangements of all four phases, given the lack of available data at this stage 

for final uses and material quantities for Phases 2 to 4, detailed transportation assessment would be carried out 

at a later date for those phases, when detailed land uses have been proposed.        

9.9 Cumulative Assessment 

It is understood that the proposed development is coming forward at similar timescales to the proposed Newton 

Marina development on Goat Island within Stornoway. Therefore, it is necessary to consider the impact on the 

local road network if the construction and operational phases of each development were to coincide.  

9.9.1 Construction Phase Cumulative Assessment 

The worst-case daily construction traffic flows associated with the proposed development have been added to 

the equivalent traffic flows for the Newton Marina Development and applied to the 2018 baseline 18 hour AAWT 

flows to calculate the percentage increase in total traffic and HGV levels. Table 9.12 indicates the predicted 

results if the peak traffic generating day/month for each development were to occur simultaneously. 

Table 9.12: Cumulative Construction Traffic Impact during Worst-Case Day of the Proposed Development and 

Newton Marina Development 

 

1. A859 

South of 

Access Road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

Existing 18hr AAWT 5,021 7,172 14,128 9,424 14,446 

Existing HGV count 397 294 390 127 309 

Existing HGV % 8% 4% 3% 1% 2% 

Proposed development 

worst-cast daily 

construction total traffic 

12 117 62 66 25 

Proposed development 

worst-case daily 

construction HGVs 

0 50 50 50 0 
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1. A859 

South of 

Access Road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

Newton Marina worst-

case daily construction 

total traffic 

8 62 39 36 16 

Newton Marina worst-

case daily construction 

HGVs 

0 94 94 94 0 

Existing 18hr AAWT + 

worst-case daily 

cumulative total traffic 

5,041 7,351 14,229 9,526 14,487 

Existing HGV count + 

worst-case cumulative 

HGV traffic 

397 438 534 271 309 

Percentage increase in 

total traffic due to 

cumulative impact 

0% 2% 1% 1% 0% 

Percentage increase in 

HGVs due to cumulative 

impact 

0% 49% 37% 113% 0% 

Table 9.12 demonstrates that if the peak traffic generating days for each development were to overlap there 

would will be a negligible increase in total traffic levels along all road links (<30% at Counters 1, 2 and 5 and <10% 

at Counters 3 and 4). There would be no increase in HGV levels along the A859 to the south of the access road 

(Counters 1) and the A857 North (Counter 5). There would be an increase in HGV levels along Matheson Road of 

113% compared to 39% if the proposed development was constructed in isolation. The magnitude of change 

would therefore increase from “slight” to “substantial”.  

The Traffic and Transport EIA Report Chapter for the Newton Marina development indicates that, prior to 

mitigation, there is the potential for a significant effect along Matheson Road during the construction phase of 

the development. As a result, mitigation is proposed in association with the Newton Marina development in the 

form of a Construction Traffic Management Plan (CTMP). Matheson Road is identified as a sensitive receptor (in 

this traffic and transport assessment and the assessment for the Newton Marina development) due to the 

presence of the school. Therefore, the CTMP includes measures such as restricting HGV movements during the 

periods of peak travel movements of school pupils and erecting temporary signage to warn people of the 

construction activities. Furthermore, the activities that create a cumulative traffic impact of the Newton Marina 

development (rock infill retention bunds, rock core to breakwater) are programmed to occur before the start of 

the deep water project, so this cumulative traffic scenario (i.e. 113% increase in HGVs along Matheson Road) 

would not occur. It is therefore considered that, with this mitigation measure in place for the duration of the 

construction phase of the Newton Marina development, any cumulative traffic impact with the proposed 

development traffic during the construction phase would be minor and Not Significant.   

Table 9.12 indicates that along the A859 Willowglen Road there would be a 49% increase in HGVs during the 

construction phase when taking into account a potential cumulative impact, compared to 17% if the 

development was constructed in isolation. Whilst this would exceed the 30% threshold and trigger a full 

assessment of potential environmental effects for this road link associated with the construction phase, a full 

assessment of this road link has been undertaken for the operational phase (indicated within Section 9.8.4). 

During the operational phase, the percentage increase in HGVs from the projected 2021 baseline flows is 

anticipated to be 63%. The full assessment of effects based on a 63% increase in HGVs traffic concludes that, 

considering the magnitude of the change and characteristics of Willowglen Road, all effects are classed as 

“minor” and Not Significant. Considering this, that the cumulative impact only represents a 49% increase in 
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baseline HGV levels, and the fact that any increase in traffic levels during the construction phase will only be 

temporary, the significance of cumulative effects during the construction phase can be conclude as “minor” and 

Not Significant and no further assessment is required. 

The above rationale is also true in relation to the A857 Macauley Road whereby there would be a 37% increase 

in HGVs cumulatively compared to 13% if the development was constructed in isolation. This would now trigger 

the requirement for a full assessment of environmental effects, however, a full assessment has been carried out 

for the operational phase of the proposed development whereby a 33% increase in HGVs is predicted. A 37% 

increase in HGV levels cumulatively would equate to a magnitude of the change which is considered as “slight”, 

thus, the same magnitude considered for the operational stage assessment for this road link. The conclusion of 

the operational stage assessment is that there would be a “minor” and Not Significant effect along the A857, 

therefore, this conclusion can be applied to any cumulative traffic impacts along the A857 Macauley Road and 

no further assessment is required. 

9.9.2 Operational Phase Cumulative Assessment 

The average daily construction traffic flows associated with the proposed development have been added to the 

equivalent traffic flows for the Newton Marina Development and applied to the projected 2021 baseline 18 hour 

AAWT flows to calculate the percentage increase in total traffic and HGV levels. Table 9.13 indicates the predicted 

cumulative operational traffic flows. 

Table 9.13: Cumulative Operational Traffic Impact of the Proposed Development and Newton Marina 

Development 

  
1. A859 south 

of access road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

2021 projected 18hr 

AAWT 
5,142 7,344 14,467 9,650 14,792 

2021 projected HGV 

count 
407 301 399 130 317 

2021 projected HGV % 8% 4% 3% 1% 2% 

Proposed development 

daily operational total 

traffic flow (inc. HGVs) 

125 328 169 158 117 

Proposed development 

daily operational HGV 

traffic only 

95 191 130 130 55 

Newton Marina worst-

case daily operational 

total traffic 

23 46 47 52 47 

Newton Marina worst-

case daily operational 

HGVs 

0 0 0 0 0 

2021 18hr AAWT + daily 

operational traffic 
5,290 7,718 14,683 9,860 14,956 

2021 HGV count + daily 

operational HGV traffic 
502 492 529 260 372 

Percentage increase in 

total traffic due to the 

proposed development 

3% 5% 1% 2% 1% 
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1. A859 south 

of access road 

2. A859 

Willowglen 

Road 

3. A857 

Macauley 

Road (South) 

4. Matheson 

Road 

5. A857 

(North) 

Percentage increase in 

HGVs due to the 

proposed development 

23% 63% 33% 100% 17% 

Table 9.13 demonstrates that if both developments were to receive the relevant consents and become 

operational in 2021, the percentage increase in projected baseline flows will remain to be a negligible increase 

along all road links (<30% at Counters 1, 2 and 5 and <10% at Counters 3 and 4). The percentage increase in HGV 

traffic levels is unchanged from the scenario assessed in Section 9.8.4 as the Newton Marina development would 

not generate any additional HGV trips during the operational phase. 

9.10 Mitigation and Monitoring 

9.10.1 Construction Phase Mitigation  

As demonstrated by the assessment detailed within section 9.7.4 (Evaluation of Construction Effects), it is 

concluded that no significant effects are predicted during the construction phase, therefore no mitigation is 

required during this period.  

9.10.2 Operational Phase Mitigation  

Whilst mitigation is required to manage the impact of increased traffic levels along Matheson Road in accordance 

with the methodology adopted, it is important to note that the increase in total traffic levels during the 

operational phase is negligible at 2% and that the large percentage increase in HGV levels is attributable to the 

low baseline HGV levels along Matheson Road and that coach trips are considered as HGVs within the assessment 

given their size and weight. As Table 9.11 demonstrates, the percentage increase in HGVs alone along Matheson 

Road is only 26%. Furthermore, it is important to note that coach trips would only occur on approximately 50 

days per year when a cruise ship is in port. Therefore, on the other 315 days a year only HGV trips associated 

with the freight ferry would be in operation (with the exception of breaks during holiday periods) which would 

have a negligible impact on the local road network.  

The total number of HGV/coach trips generated during the operational phase of the proposed development and 

routing along Matheson Road can be broken down to 12 two-way coach trips per hour (96 two-way coach 

movements per 8 hour day) in addition to 1 – 2 two-way HGV trips per hour (34 two-way HGV trips per 18 hour 

day). This equates to approximately one HGV/coach trip every 5 minutes, therefore, the daily impact can be 

rationalised to a relatively low perceivable impact overall.  

Nevertheless, as the assessment of operational effects predicts that, prior to mitigation, there is there potential 

for a significant severance, pedestrian delay and amenity effect along Matheson Road, mitigation is required in 

accordance with the EIA Regulations.  

9.10.2.1 HGV / Coach Re-routing 

The Applicant has the ability to determine the schedule of shuttle coach trips routeing between the proposed 

development and the town centre. Given that Matheson Road is considered as having medium-high sensitivity 

due to the school located at the southern end where the road meets the A866, it is proposed that HGV/coach 

movements are scheduled to be minimised during the school peak periods.  
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It is a possibility that if coach trips are required to travel during these three 1 hour periods, the vehicles could 

route along the A857 through the town centre (Cromwell Street) to reach the passenger drop-off point (likely to 

be the bus station). With regard to the re-routeing of HGVs, the Applicant would consult with CnES to agree an 

appropriate alternative route during the school peak periods. 

It is considered that by avoiding HGV/coach travel along Matheson Road during these ‘crucial’ school periods, 

the effect of additional HGVs associated with the operational phase of proposed development can be effectively 

reduced. The potential impact of re-routing these vehicles along the A857 Cromwell Street is outlined in the 

paragraphs below. 

9.10.2.2 Potential Impact on A857 Cromwell Street 

AADF traffic data sourced from the DfT for the A857 within the town centre indicates that over a five year period 

(between 2013 and 2017), there were 123 two-way bus/coach trips on average per day routeing along this road 

link. Assuming that the proposed development would generate 12 two-way coach trips per hour, this would 

equate to 36 two-way coach trips if the coaches were to be redistributed during three ‘crucial’ school peak 

periods (e.g. one hour in the morning, lunchtime and afternoon). By adding 36 two-way coach trips generated 

by the proposed development to the typical baseline bus/coach levels, this would equate to a 29% increase in 

bus/coach over the course of a day. It should be noted that this is without factoring up the average current 

baseline bus/coach levels to the year 2021.  

In reference to IEMA Rule 1 whereby a 30% or more increase in total traffic or HGV levels triggers the requirement 

for a full assessment of environmental effects, this level of additional coaches and HGVs along the A857 Cromwell 

Street would not require further assessment in this chapter. 

As an additional measure to manage single occupancy car trips to/from the proposed development, therefore 

managing the development’s contribution to total traffic levels, staff will be encouraged to car share where 

possible. 

9.11 Residual Effects 

It is considered that by following a schedule for HGV/coach movements and avoiding travel along Matheson 

Road during the peak school periods, this would reduce the sensitivity of Matheson Road to “low” (as opposed 

to “medium”) during the other periods throughout the day. By re-routing HGVs/coaches for three 1 hour periods, 

this would equate to a reduction of 42 two-way HGV/coach trips along Matheson Road (14 two-way HGV/coach 

trips per hour multiplied by three).  

Taking 42 two-way HGV trips away from Matheson Road over an 18 hour period equates to a total reduction of 

HGV trips along this road link from 130 to 88. 88 two-way HGV trips is an increase of projected 2021 baseline 

HGV levels of 68%. This would reduce the magnitude of the impact along Matheson Road from “substantial” to 

“moderate” (an increase in HGV level of between 40% and 70% in sensitive areas). Combining a moderate 

magnitude with a low sensitivity of receptor equates to a severance, pedestrian delay and amenity effect which 

is classed as “minor” and Not Significant in accordance with the EIA Regulations.  

9.12 Statement of Significance 

A worst-case assessment of the proposed development’s traffic impact on traffic and transport related effects: 

severance; driver delay; pedestrian delay and amenity; accidents and safety; and dust and dirt; concludes that, 

during the construction stage, all effects associated with an increase in HGV traffic levels are deemed as “minor” 

which is classed as Not Significant. An assessment of the potential cumulative impact during the construction 

phase concludes that, if the proposed development’s construction phase was to coincide with the construction 

of the nearby Newton Marina development, all effects would remain as “minor” and classed as Not Significant. 
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The increase in total traffic levels during the construction phase is negligible and has not required a full 

assessment of effects.  

The worst-case assessment of the increased HGV levels during the operational phase of the proposed 

development concluded that, prior to mitigation, there is the potential for a “moderate” and Significant effect 

along Matheson Road with regard to severance, pedestrian delay and amenity. Elsewhere within the study area 

the increase in HGV levels is considered as “minor” and Not Significant. The increase in total traffic levels during 

the operational phase is negligible for all road links and has not required a full assessment of effects. An 

assessment of the potential cumulative impact during the operational phase concludes that, if the proposed 

development was to be operational in conjunction with the Newton Marina development, there would be no 

further increase in HGV levels along the road links within the study area and any increase in total traffic levels 

would remain negligible. 

Following mitigation targeted at Matheson Road during the operational phase, the significance of any severance, 

pedestrian delay and amenity effects can be reduced to “minor” which is classed as Not Significant overall. 
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1. INTRODUCTION 

1.1 General 

1.1.1 SYSTRA Ltd (SYSTRA) has been appointed by EnviroCentre Ltd on behalf of Stornoway 
Port Authority (SPA) to prepare a Transport Assessment (TA) in support of an application 
for Planning Permission in Principle (PPiP) for the proposed deep water port 
development at Glumaig Bay in Stornoway, Isle of Lewis. The general location of the 
proposed development is indicated by Figure 1 below. 

 

Figure 1. General Location of Proposed Development 

1.2 Development Proposal 

1.2.1 The proposed development would comprise a new multi-purpose deep water port on 
the west shore of Glumaig Bay, a few kilometres south of Stornoway Harbour. The 
proposed site is across the bay from Arnish Fabrication Yard and load out quay.  
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1.2.2 The first phase of the proposed development provides 400m of quay with 10m water 
depth at lowest tide, a new freight ferry berth and marshalling area, a heavy lift area 
50m square, and approximately 10ha of laydown, storage and development land behind 
the quay. The proposals also incorporate a 25m wide access corridor around the south 
side of Glumaig Bay, connecting Arnish Yard to the new quay. 

1.3 Purpose of the Report 

1.3.1 The TA examines the current and future transport matters associated with the proposed 
development site. The report considers all travel modes including pedestrians, cyclists 
and public transport users as well as vehicular access requirements and parking.   

1.3.2 The TA also provides an analysis of any anticipated off-site transport impacts for staff 
and operational movements associated with the proposed development. This analysis 
determines whether the existing transportation network is suitable to accommodate the 
proposed development without detriment to existing users, as well as considering the 
requirements of sustainable travel policy.   

1.3.3 SYSTRA has also prepared the associated Environmental Impact Assessment (EIA) Report 
Traffic and Transport Chapter for the proposed development which should be 
considered alongside the TA.  

1.4 Pre-Application Consultation  

1.4.1 A Scoping Letter (contained within Appendix A) was prepared which set out the 
methodology and parameters that would be adopted by the TA. The Scoping Letter was 
submitted to the Local Authority – Comhairle nan Eilean Siar (CnES) – on 09/04/18 and 
the scope of the TA was subsequently agreed with CnES on 07/05/18. 

1.4.2 The TA has also been informed by a site visit undertaken by SYSTRA on 16th January 
2018. 

1.5 Transport Assessment Structure  

1.5.1 The TA has been completed in accordance with appropriate Local, Regional and National 
policy and guidance. Specifically, reference is made to the following:  

 Transport Scotland – “Transport Assessment Guidance” (TAG) (2012);  
 Planning Advice Note (PAN) 75 – “Planning for Transport”; 
 Scottish Planning Policy (2014);  
 Cycle Action Plan for Scotland (2010) 
 Outer Hebrides Local Development Plan 2 (LDP2) – “Adopted Plan” (August, 2018) 

and “Supplementary Guidance: Standards for Car Parking & Roads Layout” (2018); 
and 

 Standards for Highways – “Design Manual for Roads and Bridges” (DMRB). 
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1.5.2 The TA is structured as follows: 

 Planning Policy Context; 
 Existing Conditions; 
 Proposed Development Travel Characteristics; 
 Measures to Support the Proposed Development; 
 Traffic Impact Assessment; and 
 Summary and Conclusion.  
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2. PLANNING POLICY CONTEXT 

2.1 Introduction 

2.1.1 The purpose of this Chapter is to set out national and local planning policy which is 
applicable to the proposed development site.   

2.2 National Planning Policy  

2.2.1 National Planning Policy Context for the proposed development is defined by the 
following policy documents and is discussed in turn below: 

 Scottish Planning Policy, adopted June 2014 (SPP); and 
 Scottish Planning Advice Note 75 ‘Planning for Transport’, adopted August 2005 

(PAN75). 
 
Scottish Planning Policy (SPP) 

2.2.2 The purpose of the SPP is to provide policy on land use planning and the planning 
process. This document sets out a range of transport considerations, with an emphasis 
on promoting the importance of providing sustainable developments. There are number 
of key elements of SPP that a development should seek to satisfy. These are summarised 
as follows: 

 “Paragraph 15 – Locating the development in the right place can provide 
opportunities for people to make sustainable choices, improve quality of life and 
delivering high quality infrastructure and a choice of how to access amenities and 
services; 

 Paragraph 23 – Align development more closely with transport to improve 
sustainability and connectivity. This is in relation to ‘Planning Outcome 4’ of SPP to 
provide a more connected place supporting better transport (and digital) 
connectivity; 

 Paragraph 29 – Planning policies and decisions should be guided by a number of 
principles including supporting delivery of accessible housing, business, retailing 
and leisure development and, support delivery of infrastructure for example 
transport; 

 Paragraph 40 – Planning should direct the right development to the right place by 
optimising the existing resource capacities, principally by co-ordinating housing 
and business development with infrastructure investment including transport; 

 Paragraph 46 – Developments should be easy to move around and beyond by 
considering the needs of people before the movement of motor vehicles. This could 
include higher densities and mix of uses that enhances accessibility by reducing 
reliance on private cars, prioritising sustainable and active travel choices such as 
walking, cycling and public transport. This would include paths and routes with 
direct connections and would be well connected to the wider area beyond the site 
boundary. 

 Paragraph 270 – The planning system should support patterns of development 
that optimises the use of existing infrastructure, reduces the need to travel, 
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provides safe and convenient opportunities for walking and cycling and facilitates 
travel by public transport and, enables the integration of transport modes; 

 Paragraph 273 – Promote development which maximises the extent to which 
travel demands are met first from walking, cycling, public transport and finally car. 
Plans should facilitate integration between transport modes; 

 Paragraph 279 – Significant travel generation developments should be sited at 
locations which are well served by public transport and supported by measures to 
promote the availability of high quality public transport services, that provide 
access to a range of destinations; 

 Paragraph 281 – When an area is well served by sustainable transport modes, 
planning authorities may set more restrictive parking standards; and 

 Paragraph 287 – Planning permission should not be granted for significant travel 
generating developments where direct links to local facilities on foot and bicycle is 
not available, public transport networks would involve walking more than 400m 
and the Transport Assessment does not identify satisfactory measures to meet 
sustainable transport requirements.’’ 

2.2.3 It should be noted that whilst Paragraphs 23, 270, 273 and 287 of SPP focus on 
delivering developments that are integrated into an existing sustainable travel network 
and developments that primarily promote travel by sustainable modes, the rural 
location of the proposed development limits the options for walking, cycling and public 
transport as viable modes of travel to / from the site.  

2.2.4 Given that there is an operational fabrication yard at Arnish Point adjacent to the 
proposed site and that CnES recognise the Arnish Point within the Outer Hebrides LDP as 
an industrial site with further development potential, it is considered that the site is 
appropriate for the proposed development. Nevertheless, measures will be taken to 
manage the number of vehicle trips to and from the proposed development and to 
manage car parking in accordance with national policy. Such measures will be detailed 
within this report. 
 
Planning Advice Note (PAN) 75: Planning for Transport  

2.2.5 PAN 75 provides a good practice guide for planning authorities and developers in 
relation to carrying out policy development, proposal assessment, and project delivery. 
Paragraphs 7 and 24 of PAN 75 respectively highlight the following: 
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“The intention is for new developments to be user focused and for the transport 
element to promote genuine choice, so that each mode contributes its full potential 
and people can move easily between different modes. Consideration should be given 
to freight logistics as well as person travel.” 

“Development plan policy should encourage development of significant travel 
generating proposals at locations which are key nodes on the public transport network 
that have a potential for higher density development and a potential for mixed use 
development with an emphasis on high quality design and innovation. These locations 
should encourage modal shift of people and freight by providing good linkages to rail, 
walking and cycling networks and with vehicular considerations, including parking, 
having a less significant role.” 

 

2.3 Local Planning Policy 
 
Outer Hebrides: Local Development Plan 2 (Adopted Plan, 2018) 

2.3.1 The Outer Hebrides LDP sets out a vision and spatial strategy for the development of 
land in the Outer Hebrides over the next 10‐20 years. The Adopted LDP 2 (which 
supersedes the 2012 LDP) contains the land use planning policies which the CnES will 
use for determining planning applications. LDP2 sets out 34 policies. 

2.3.2 In relation to traffic and transport, Policy EI 9: Transport Infrastructure states: 

 “The priority areas for the upgrading and development of the transport 
infrastructure within, and serving the Outer Hebrides, are: 
a) the spinal and inter island routes; 
b) the airports at Barra, Balivanich and Stornoway; 
c) ports and harbours, including ferry facilities for mainland and intra island 

connections. 
 Development proposals associated with new or improved transport infrastructure 

and traffic management measures will be required to meet all the following: 
d) fit with the character of the area in relation to the Development Strategy 

and the immediate surrounding area;  
e) utilise a sustainable drainage system (SuDS) to deal with surface water; 
f) where possible accommodate cyclists and pedestrians and secure improved 

road safety related to the proposal, in particular around schools, community 
or leisure facilities.”  

Proposed Development Site 

2.3.3 The Outer Hebrides Local Development Plan 2 (Proposals Site Maps Booklet) identifies 
Arnish as a safeguarded, first phase, site in the National Renewables Infrastructure Plan 
(Proposal Site 16 Arnish, Lewis). 

2.3.4 The core of the industrial estate is identified as the prime location for energy related 
development or other appropriate large scale uses that utilise its facilities and/or 
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require a deep water harbour. Preferred development would be the following use 
classes: 

 Use class 4: Business; 
 Use class 5: General Industrial; and 
 Use class 6: Storage or Distribution. 
 
Car Parking 

2.3.5 Guidance on car parking standards is provided through Supplementary Guidance of the 
Outer Hebrides LDP2 (re-adopted supplementary guidance of the 2012 LDP). In relation 
to the multi-use nature of the proposed development, the guidelines state that: 

“Where a proposal incorporates more than one element the parking requirement for 
each element will be assessed independently and then added together. However, 
where it can be demonstrated to the satisfaction of the Comhairle that peak operating 
times of the various elements would occur at different times some discounting of the 
required number of spaces may be acceptable.” 
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3. EXISTING CONDITIONS 

3.1 Introduction  

3.1.1 This section considers the existing accessibility of the site and local area. This is based on 
the hierarchy set out in TAG which details the transport user hierarchy where more 
sustainable modes of travel are prioritised ahead of the private car. However, as 
discussed, the rural nature of the site should be taken into account when considering its 
accessibility credentials, as should the fact that the Outer Hebrides LDP2 recognises the 
site as appropriate for industrial and business land uses. 

3.2 Site Location 

3.2.1 Glumaig Bay is located approximately 1.5km – 2km (as the crow flies) south of 
Stornoway, on the Isle of Lewis. It is accessed from the west via the junction at the A859. 

 

Figure 2. Planning Application Boundary 

3.2.2 The general area of Stornoway to the north of the proposed development site is a 
popular tourist destination as well as a regional employment centre, offering local 
services and amenities to a large local residential catchment. 

3.3 Pedestrian and Cyclist Facilities 

3.3.1 The remote nature of the site contributes to the fact that there are no formal facilities 
for pedestrians or cyclists in the vicinity of the proposed development site.  

3.3.2 A continuous footway along the A859 routeing into Stornoway begins at Marybank 
Quarry, approximately 1km north-east of the junction with the Arnish Point Road. There 
are tracks used as leisure walking routes through the Lews Castle Grounds to the north 
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of the proposed development site, however, given the distance from the site to 
Stornoway Town or any local amenities, walking as a means of travel is not viable in this 
area.  

3.3.3 Whilst there is no formal cycling infrastructure in the vicinity of the site, Stornoway 
Town Centre is approximately 4.8km (17 minutes) cycling distance from edge of the 
proposed site boundary via a section of the Arnish Point Road and the  tracks within the 
Castle Grounds.  

3.4 Public Transport 

3.4.1 It is noted that the nearest bus services to the site are from stops located where the 
Arnish Point Road meets the A859 serving both northbound and southbound directions, 
as indicated by Figure 3 below. However, these bus stops are outwith reasonable 
walking distance from the proposed development of 400m as per PAN 75 guidelines. 

 

Figure 3. Location of Bus Stops 

3.5 Vehicular Access & Local Road Network 
 
Arnish Road 

3.5.1 Current vehicular access to Arnish Point is from a junction on the A859 approximately 
1.2km north of the access to the Creed Business Park and Recycling Plant. The access is a 
single track road from a priority junction with the A859. The junction has a wide 
bellmouth entrance (as indicated by Figure 4) which has been designed to be suitable for 
HGVs. 
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Figure 4. Bellmouth Entrance at Arnish Road / A859 Junction  

3.5.2 The proposed development will be approximately 3.5km from the main spinal route. The 
existing single track road has frequent passing opportunities as indicated by Figure 5, 
however, the road may require upgrading works to be suitable to accommodate 
additional traffic (primarily surfacing of passing places). 

 

Figure 5. Location of Passing Place Opportunities Along Arnish Road 
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A859 

3.5.3 Turning right from the access road, the A859 routes north-east, becoming the A859 
Willowglen road and continues east to meet the A857 at Manor Roundabout just north 
of the town centre. Turning left from the access road, the A859 also routes south-west 
to the most southerly point of the Isle of Lewis and Harris. 

3.5.4 The A859 is a good standard single carriageway road, generally subject to the National 
Speed Limit (60mph). In the vicinity of Stornoway town, there is street lighting and 
footways along the northern side of the A859 where the road is referred to as 
“Willowglen Road” and the speed limit reduces to 40mph. However, generally the A859 
does not experience pedestrian activity. Furthermore, the A859 is understood to be 
well-used by HGVs given that Marybank Quarry is situated approximately 1km north of 
the junction with Arnish Point Road. During the construction phase of the proposed 
development the stone and concrete requirement will be sourced from Marybank 
Quarry. 

3.5.5 In the context of the proposed development, construction and operational traffic and 
staff will travel along the A859 and Willowglen Road to reach Manor Roundabout if 
routeing onto the A857 travelling northwards, or if travelling into Stornoway Town 
Centre.  Traffic travelling to the west of Lewis or to Harris will travel south along the 
A859. 
 
A857 

3.5.6 The A857 routes north from Stornoway Town Centre to Port Ness at the most northern 
tip of the Isle of Lewis. Within Stornoway, the A857 has street lighting and good 
standard footways on both sides of the carriageway. Various pedestrian crossing 
opportunities are provided in the form of signalised crossings and paved speed tables 
which act as traffic calming measures. 

3.5.7 It anticipated that a large proportion of the operational traffic / staff trips will utilise the 
A857 to route to and from the town centre / the neighbouring residential areas. 

3.6 Summary 

3.6.1 From SYSTRA’s site visit and desk top study, we would suggest that existing local road 
network (with the exception of Arnish Road) is suitable in its current form to 
accommodate additional vehicle movements associated with the proposed 
development.  

3.6.2 It is recognised that the site has limited potential for accessibility by sustainable modes, 
therefore, measures will be proposed in Chapter 6 of this report aimed at managing the 
level of vehicle trips generation associated with the proposed development.   
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4. PROPOSED DEVELOPMENT TRAVEL CHARACTERISTICS 

4.1 Overview 

4.1.1 This chapter considers the people trip generation for the proposed development and 
the resultant vehicle trip generation. Given the nature of the development and the lack 
of existing survey data for this type of mixed use development, the expected trip 
generation has been calculated from a first principles (and for a worst-case scenario) 
approach informed by the applicant, SPA. 

4.2 Proposed Development Trip Generation 

4.2.1 Operational traffic associated with the proposed development will comprise staff 
travelling to and from the site, predominantly in private cars, HGVs using the freight 
ferry, and coaches associated with transporting cruise liner passengers from the site to 
tourist destinations around the island. 
 
Staff 

4.2.2 The proposed development is expected to employ around 100 staff members working in 
shift patterns. It is anticipated that the majority of staff will work day shifts and arrive 
outwith the typical network peak hour periods (08:00 – 09:00 in the AM and 17:00 – 
18:00 in the PM). 100 staff making a two-way trip on the road network within the study 
area equates to 200 two-way vehicle trips over the course of the day. The likely pattern 
of staff arrivals and departures for shifts is indicated by Table 1 below. 

4.2.3 This represents a robust assessment of vehicle trips given that all 100 staff may not be 
on-site everyday (e.g. fewer staff may be required at weekends) and that a proportion of 
staff could car-share with other employees. 

Table 1. Staff Arrivals and Departures 

TIME STAFF ARRIVING STAFF DEPARTING 

07:00-08:00 40 0 

08:00-09:00 0 20 

09:00-10:00 0 0 

10:00-11:00 0 0 

11:00-12:00 0 0 

12:00-13:00 0 0 

13:00-14:00 0 0 

14:00-15:00 0 0 
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TIME STAFF ARRIVING STAFF DEPARTING 

15:00-16:00 40 0 

16:00-17:00 0 40 

17:00-18:00 0 0 

18:00-19:00 0 0 

19:00-20:00 0 0 

20:00-21:00 0 0 

21:00-22:00 0 0 

22:00-23:00 0 0 

23:00-00:00 20 0 

00:00-01:00 0 20 

4.2.4 Turning count surveys of the key junctions which would be affected by the proposed 
development (access / A859 junction and Manor Roundabout) were undertaken and 
demonstrate that the network peak hour periods for the local road network are 08:00 – 
09:00 in the AM and 16:30 – 17:30 in the PM. 

4.2.5 Table 1 indicates that for staff beginning a day shift at 08:00, staff will be travelling on 
the local road network between 07:00 – 08:00. Similarly, staff finishing a night shift at 
08:00 will be travelling on the local road network between 08:00 – 09:00. Therefore, 
staff arriving for their day shift and staff departing after their night shift would not 
necessarily coincide. However, to provide a robust and worst-case scenario for the local 
road network, the traffic impact assessment has been calculated on the basis of 40 staff 
arriving and 20 staff departing during the network AM peak period. 

4.2.6 Table 1 indicates that during 16:00 – 17:00, 40 staff would depart the proposed 
development having finished a day shift. Although the local network PM peak period 
occurs 16:30 – 17:30 and it is therefore highly likely that staff departing the proposed 
development at 16:00 would have travelled beyond the junctions considered within this 
assessment (access junction and Manor Roundabout) by 16:30, the traffic impact 
assessment has been calculated on the basis of 40 staff departing during the network 
PM peak period to ensure a robust assessment. 
 
HGVs 

4.2.7 There is expected to be 20 – 30 HGVs will use the freight ferry and transport the 
materials to elsewhere on the island. Adopting a robust approach, this equates to 60 
two-way HGV trips per day. It should be noted that the freight ferry currently delivers to 
the port in the town centre, generating approximately 20 HGVs (40 two-way HGV 
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movements) transporting the materials to their destination. Therefore, the proposed 
development would result in only a marginal increase in the existing HGV levels 
associated with the freight ferry and would result in a reassignment of HGV movements 
across the local road network. In fact, the freight ferry delivering materials to the 
proposed development as opposed to the existing port in the town centre would result 
in a reduction of HGVs that route through Stornoway Town. 

4.2.8 Notwithstanding the above, the HGV trips are expected to occur outwith the network 
AM and PM peak periods as they will coincide with the freight ferry arrival and 
departure times which are around 05:00 -06:00 in the morning, 12:00 – 13:00 in the 
afternoon and 22:00 – 23:00 at night. Therefore, any assessment of HGV trips has not 
been assessed further within this TA. 
 
Coaches 

4.2.9 Associated with the cruise liner berth element of the proposed development, it is 
anticipated that approximately 25 coaches will be provided that take the cruise liner 
passengers on two half day trips (a morning and afternoon trip) to sites around the 
island. This equates to a maximum of 100 coach trips over the course of the day. During 
the AM and PM peak hour periods, this would translate into 25 coach departures in the 
AM and 25 coach arrivals in the PM. 

4.2.10 In addition, another 3 coaches would shuttle visitors between the site and Stornoway 
Town Centre. It has been assumed that each coach makes 2 two-way trips per hour for 8 
hours, equating to 96 two-way coach trips over the course of the day. In the AM and PM 
peak hour periods, this would translate into 12 two-way coach trips respectively. 

4.2.11 It is important to note that cruise ships are anticipated to be in port only 50 days per 
year, therefore, the aforementioned level of coach movements are only expected on a 
minority of days throughout the year and the report presents a robust assessment of 
the “worst-case” operational day of the proposed development.  

4.3 Vehicle Trip Generation Summary 
 
Daily 

4.3.1 The estimated daily vehicle trip generation associated with the proposed development is 
as follows: 

 100 staff travelling to and from the development equates to 200 two-way daily 
vehicle movements (as a robust scenario as all staff are unlikely to be on-site 
every day and a proportion of staff may car-share); 

 30 HGVs making a two-way trip equating to 60 two-way HGV movements; 
 25no. coaches making two half-day trips per day equates to 100 two-way coach 

trips in a day; and 
 3no. coaches making 6 two-way shuttle trips to the town centre, assumed to be 

operating 8 hours per day, totals as 96 two-way shuttle coach trips. 
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Peak Periods 

4.3.2 During the network AM and PM peak hour periods (08:00 – 09:00  and 16:30 – 17:30 
respectively) and the mid (afternoon) peak hour period (12:00 – 13:00), the proposed 
development’s estimated traffic generation is as follows: 
 
AM Peak 

 60 two-way vehicle trips associated with staff movements; 
 25 one-way coach departures associated with the morning half-day trip; and 
 12 two-way shuttle coach trips between the proposed development and the town 

centre. 
 
Mid (Afternoon) Peak 

 No staff movements; 
 50 two-way coach trips associated with the morning half-day trip arriving back at 

the port and the afternoon half-day trip departing; and 
 12 two-way shuttle coach trips between the proposed development and the town 

centre. 
 
PM Peak 

 40 one-way vehicle trips of staff arriving at the proposed development; 
 25 one-way coach arrivals associated with return of the afternoon half-day trip; 

and 
 12 two-way shuttle coach trips between the proposed development and the town 

centre. 

4.4 Distribution & Assignment 
 
Staff / Visitor 

4.4.1 In relation to staff and visitors, the distribution of vehicle trips has been calculated using 
a gravity model and based on 2011 Scottish Census data for the Isle of Lewis. Data on 
the number of working adults in each zone within reasonable commuting distance from 
the site was gathered and a percentage applied to each zone appropriately representing 
the proportion of potential staff residing in that area. The zones selected are indicated 
by Figure 6 below. 
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Figure 6. Census Zones Selected Within Community Distance of the Proposed Development 

4.4.2 The route(s) staff / visitors would take to travel to and from the site was estimated 
considering the options available (distance of route and time of journey) and the 
corresponding vehicle trips have then been applied to the relevant movement at the 
junctions assessed. 

4.4.3 The census data suggests that 15% of staff will approach the site from the south along 
the A859 and turn right onto the access road. The remaining 85% of staff will approach 
the site from the north along the A859. The census data suggests that 69% of staff will 
route through Manor Roundabout and here, 31% will be travelling from the north along 
the A857, 18% from the east along Perceval Road and 20% from the south along the 
A857 Macauley Road. 
 
Coach Trips 

4.4.4 The distribution of day-trip coach trips has been divided equally between turning right 
and left to travel north and south respectively out of Arnish Road / A859 junction given 
the relatively equal distribution of tourist sites in both directions. At Manor Roundabout, 
all coach trips have been assigned to the A857 to the north of the roundabout. 

4.4.5 The shuttle coach trips would make a right turn at the Arnish Road /A859 junction and 
travel north to Manor Roundabout. At the roundabout, they would make a right turn to 
route onto the A857 Macauley Road travelling towards the bus station which is the 
expected  the drop-off / pick-up point. 

4.4.6 The distribution and assignment of development related trips is provided in Appendix C. 
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5. MEASURES TO SUPPORT THE DEVELOPMENT 

5.1 General 

5.1.1 The following section considers the integration of the proposed development into the 
surrounding transport network by all modes. The phase 1 proposed development will 
comprise: 

 Alongside berthing for cruise liners of all sizes; 
 Waiting and turning area for buses serving cruise liner passengers; 
 Ferry berth, linkspan and marshalling area (freeing up the current car ferry to 

provide an additional daily sailing); 
 Extensive laydown and storage area with 50m square heavy lift area to service 

renewables and decommissioning projects; 
 Development platform for industrial and / or storage use; and 
 Berthing and unloading equipment for oil delivery vessels, with pipelines to new 

storage tanks (which will provide additional storage capacity for the island). 

5.1.2 Figure 6 below indicates an indicative layout of the proposed development. A copy is 
also provided in Appendix B of this report. 

 

Figure 7. Phase 1 Indicative Development Layout 
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5.2 Walking & Cycling Infrastructure 

5.2.1 Government guidelines indicate a hierarchy of travel modes with walking being the 
highest and most sustainable form of travel. While this is the case, it is important to 
recognise that the location of the proposed development is relatively remote and that 
there are no facilities / amenities within reasonable walking distance of the 
development site.  

5.2.2 It is recognised that cruise liner passengers will not have access to a vehicle when 
arriving at the proposed development, alternative travel options will be provided as part 
of the proposed development as identified in Section 5.3 below. 

5.2.3 It is noted that the Lews Castle Grounds situated to the north of the proposed 
development has forestry tracks that are suitable for leisure walking and cycling trips.  
There is a route from the Castle Grounds to the Arnish Road. 

5.2.4 Local hire companies will be able to deliver cycles (including electric cycles) to the 
proposed development for use by incoming cruise passengers by prior arrangement. 

5.3 Public Transport 

5.3.1 PAN 75 guidelines recommend that developments are within 400m walking distance of 
bus services and 800m walking distance of rail services. It is noted that the proposed 
development is not within reasonable walking distance of a bus service and there are no 
rail services on the island. However, the proposed development will provide coach 
transport for cruise liner passengers to facilitate travel around the island by a more 
sustainable mode than the car. 

5.3.2 As discussed in Chapter 4, the proposed development will provide approximately 25no. 
50 seater coaches that will take passengers on morning and afternoon half-day trips to 
tourist sites around the island that are out of reach by walking, cycling or public 
transport. Furthermore, approximately 3no. 50 seater coaches will operate a shuttle 
service between the proposed development and the town centre so that the visitors are 
still able to benefit from facilities / amenities within the town centre that are out of 
reach by walking, cycling or public transport. Parking and turning areas for coaches will 
be provided as part of the development. 

5.3.3 SYSTRA considers that the provision of coach transport for visitors is the most 
appropriate solution in this case to the problem of inaccessibility by other sustainable 
travel modes and is well-suited to serve the needs of the visitors to the proposed 
development.  

5.4 Vehicle Access 

5.4.1 As discussed in Chapter 3, current vehicular access to Arnish Point is from a junction 
approximately 1.2km north of the access to the Creed Business Park and Recycling Plant. 
The access is a single track road from a priority junction with the A859. The junction has 
a wide bellmouth entrance which has been designed to be suitable for HGVs, therefore 
the Arnish Road is considered to be appropriate for HGVs and coaches. 
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5.4.2 The proposed development will be approximately 3.5km from the main spinal route. The 
existing single track road has frequent passing opportunities as indicated by Figure 7. 

 

Figure 8. Location of Passing Place Opportunities Along Arnish Road 

5.4.3 Dependent upon final development uses, further detailed work may be required at a 
later stage to ascertain the suitability of the road for specific scenarios. SYSTRA would 
anticipate that this would be addressed through a condition for a survey of the road to 
identify and agree with CnES, the level of works required to upgrade the Arnish Road to 
an appropriate standard. 
 
Car Parking 

5.4.4 CnES provides guidance on car parking standards through Supplementary Guidance of 
the Outer Hebrides LDP (2012), however, given the mixed-use nature of the proposed 
development, the following statement from the guidelines is applicable in this case:  

“Where a proposal incorporates more than one element the parking requirement for 
each element will be assessed independently and then added together. However, 
where it can be demonstrated to the satisfaction of the Comhairle that peak operating 
times of the various elements would occur at different times some discounting of the 
required number of spaces may be acceptable.”  

5.4.5 The Outer Hebrides LDP Supplementary Guidance states the following standards 
covering some of the land uses to be incorporated into the proposed development: 
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Table 2. Outer Hebrides Parking Standards 

TYPE OF 
DEVELOPMENT 

APPROPRIATE 
PROVISION – SPACES 
PER 100SQM GFA 

COMMENT 

Factories 1.1 
Special provision may be 
required for buses. 

Warehousing 0.5 
Office space to be 
addressed separately (see 
below). 

Office Accommodation* 4 – 7 

Detailed provision 
depends on specific 
location and nature of 
activity. 

*In this case, office accommodation refers to office space associated with the warehouse developments 

5.4.6 Parking provision for the proposed development is yet to be confirmed and will be 
determined during the detailed design phase in consultation with CnES. As discussed, 
parking and turning areas for coaches will be provided as part of the development.  
Parking for port and ferry operational staff, and for HGVs using the freight ferry will also 
be provided. 

5.4.7 SYSTRA recommends that parking takes cognisance of the bespoke land uses and the 
fact that the majority of visitors to the development will travel by cruise liner. As such, 
parking provision will be informed by staff numbers and anticipated shift patterns. 
 
Car Sharing 

5.4.8 It is recognised that travelling by private car will be the primary mode of transport to 
and from the proposed development for staff. Therefore, car-sharing between staff is a 
feasible option to promote sustainable travel principles and reduce the overall traffic 
impact of the proposed development. The proposed development will seek to facilitate 
car-sharing amongst staff where appropriate. 
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6. TRAFFIC IMPACT ASSESSMENT 

6.1 Base Traffic Data 

6.1.1 The purpose of this section of the TA is to analyse that the impact the traffic generated 
by the proposed development will have on the local transport network. Following 
discussions with CnES regarding the area of influence for the traffic impact assessment, 
the following junctions were identified: 

1. A859 / Arnish Road Priority Junction; and 
2. Manor Roundabout (A857 N /  Perceval Road / A857 S / A859) Junction. 

 

Figure 9. Junctions Surveyed 

6.1.2 In agreement with CnES, junction turning count (JTC) data was collected for the AM 
(07:00 – 09:00), afternoon (11:00 – 13:00) and PM (16:30 – 18:30) periods on 24th April 
2018. These traffic surveys identified the AM and PM network peak hour periods to be 
08:00 – 19:00 and 16:30 – 17:30 respectively and the afternoon peak to be 12:00 -13:00.  

6.2 Opening Year of Development 

6.2.1 The opening year of the development is anticipated to be 2021. After review of 
historical traffic count data available from the Department for Transport (DfT) in and 
around Stornoway (data contained within Appendix D), it was established that the 
National Roads Traffic Forecast (NRTF) low growth factor was acceptable to apply to the 
base traffic flows to obtain the projected base flows for the year of opening. The growth 
factor that has been applied is as follows:  

 NRTF Low Growth from 2018 to 2021: Factor – 1.024  
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6.2.2 The network diagrams provided in Appendix E demonstrate the traffic flows in the 
identified area of influence for the AM, afternoon and PM peak periods in the base 
scenario of 2018 and then factored to the year of opening 2021.  

6.3 Committed Development – Sensitivity Test 

6.3.1 CnES has requested that the traffic impact assessment for the proposed development 
takes account of SPA’s other planning application for the Newton Marina development 
proposal, located on Goat Island. The Newton Marina development is expected to come 
forward at similar timescales to the proposed development.   

6.3.2 The Newton Marina development (which will be subject to its own planning application) 
would comprise the following: 

 Land reclamation along the north side of Goat Island and the causeway;  
 Breakwater and marina with approximately 75 berths;  
 Slipway and yacht lift;  
 Boat storage (on land);  
 Marina services (club house, toilets, showers, etc.);  
 Parking; and  
 Replacement of the existing marine engineering workshop with a new workshop 

on the reclaimed area.  

6.3.3 The expected trip generation for the Newton Marina development has been calculated 
through a TRICS1 exercise and information provided by SPA and the potential cumulative 
impact considered at the Arnish Road / A859 priority junction and Manor Roundabout as 
assessed within this TA.  

6.4 Junction Assessment Methodology & Reporting 

6.4.1 The ARCADY 6 and PICADY 5 transport planning software tools have been used to 
undertake the traffic impact analysis for Manor Roundabout and the A859 / Arnish Road 
Priority Junction respectively.  

6.4.2 The ARCADY and PICADY analysis will report the Ratio of Flow Capacity (RFC) and 
maximum forecast queue for each movement within the junction. The RFC of a junction 
is one of the principle factors in influencing queues and delays. General engineering 
design principles as set out in the DMRB are that when assessing a priority junction or 
roundabout, RFC levels should not exceed 0.85 in order for the junction to operate 
within ‘practical’ capacity. Should the RFC level exceed 1.0 then the junction is operating 
above ‘theoretical’ capacity. 

                                                           
1 TRICS (Trip Rate Information Computer System) is a database of trip rates for developments used in the 
United Kingdom and Ireland for transport planning purposes, specifically to quantify the trip generation of new 
developments 
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A859 / Arnish Road Priority Junction 

6.4.3 The results of the PICADY assessment for the A859 / Arnish Road Priority Junction are 
indicated by Table 3 below for the AM, afternoon and PM peak hours in the 2021 
projected base scenarios. 

 

Table 3. A859 / Arnish Road Priority Junction – AM and PM Peak Hour Analysis 

MOVEMENT 

AM MID PM 

2021 BASE  
2021 BASE 
+ COM + 

DEV 
2021 BASE 

2021 BASE 
+ COM + 

DEV 
2021 BASE 

2021 BASE 
+ COM + 

DEV 

RFC (Q) RFC (Q) RFC (Q) RFC (Q) RFC (Q) RFC (Q) 

A – C 0.000 (0) 0.044 (0) 0.000 (0) 0.040 (0) 0.015 (0) 0.024 (0) 

B – A  0.012 (0) 0.146 (0) 0.026 (0) 0.114 (0) 0.002 (0) 0.124 (0) 

C – AB  0.000 (0) 0.012 (0) 0.000 (0) 0.045 (0) 0.002 (0) 0.050 (0) 

Note: Arm A – A859 North; Arm B – Arnish Road; Arm C – A859 South 

6.4.4 The results indicate that during the projected 2021 base plus committed and 2021 base 
plus committed plus development scenarios for the AM, afternoon and PM peak hour 
periods, the Arnish Road / A859 priority junction would operate well within its practical 
capacity with no queueing anticipated on any arm.  
 
Manor Roundabout (A857 N /  Perceval Road / A857 S / A859) Junction 

6.4.5 The results of the ARCADY assessment for the Manor Roundabout are indicated by Table 
4 below for the AM, afternoon and PM peak hours in the 2021 projected base scenarios. 

Table 4. Manor Roundabout – AM , Mid and PM Peak Hour Analysis 

ARM 

AM MID PM 

2021 BASE  
2021 BASE 
+ COM + 

DEV 
2021 BASE 

2021 BASE 
+ COM + 

DEV 
2021 BASE 

2021 BASE 
+ COM + 

DEV 

RFC (Q) RFC (Q) RFC (Q) RFC (Q) RFC (Q) RFC (Q) 

A 0.772 (3) 0.789 (4) 0.499 (1) 0.528 (1) 0.527 (1) 0.560 (1) 

B 0.399 (1) 0.428 (1) 0.349 (1) 0.360 (1) 0.547 (1) 0.578 (1) 

C  0.260 (0) 0.283 (0) 0.384 (1) 0.401 (1) 0.633 (2) 0.662 (2) 

D 0.553 (1) 0.615 (2) 0.602 (2) 0.647 (2) 0.724 (2) 0.792 (3) 

Note: Arm A –A857 North; Arm B – Perceval Road; Arm C – A857 South; Arm D – A859 
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6.4.6 The results from the indicate that during the projected 2021 base and 2021 base plus 
committed plus development scenarios for both the AM and PM peak hour periods, 
Manor Roundabout would continue to operate within its practical capacity with a 
maximum RFC of 0.792 on the A859 arm (D) of the junction during the weekday PM 
2021 base plus committed plus development scenario. 

6.4.7 Table 3 indicates that during the AM peak hour period between the 2021 base and 2021 
base plus committed plus development scenarios there would be one additional vehicle 
in the queue on the A857 North arm (A) on the A859 arm (D) of the junction 
respectively. This represents a minor impact. 

6.4.8 During the mid-afternoon and PM peak hour periods, Table 3 indicates that between the 
2021 base and 2021 base plus committed plus development scenarios there would be 
one additional vehicle in the queue on the A859 arm (D) during the PM peak. This 
represents a minor impact. 

6.4.9 It is therefore concluded that traffic associated with phase 1 of the proposed 
development can be suitably accommodated by both the Arnish Road / A859 priority 
junction and Manor Roundabout without causing a detriment to the existing road users. 
It should also be reiterated that these results include traffic associated with the Newton 
Marina Development, therefore, if only the proposed development traffic was taken in 
account the impact would be even smaller than that demonstrated. 
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7. SUMMARY & CONCLUSIONS 

7.1 Overview 

7.1.1 SYSTRA has been appointed by EnviroCentre Ltd on behalf of Stornoway Port Authority 
to prepare a Transport Assessment in support of an application for Planning Permission 
in Principle for the proposed development at Glumaig Bay in Stornoway, Isle of Lewis. 
The phase 1 proposed development would offer a multi-purpose land use anticipated to 
comprise a quay, a new freight ferry berth and marshalling area, a heavy lift area, and 
15ha of laydown, storage and development land behind the quay. 

7.2 Sustainable Travel 

7.2.1 It is recognised that the existing level of pedestrian and cyclist accessibility is limited 
considering the remote nature of the development site. Furthermore, it is noted that 
public bus services are not within reasonable walking distance of the proposed 
development. 

7.2.2 In order to mitigate this, the proposed development will operate coach services to 
transport cruise liner passengers between the development site and tourist destinations 
around the island. In addition, coaches will be provided to shuttle cruise liner passengers 
between the development and Stornoway Town Centre. 

7.2.3 With regards to staff, the proposed development will encourage car-sharing amongst 
staff where appropriate to manage single-occupancy car travel and the development’s 
overall traffic impact on the local road network.  

7.3 Vehicle Trips 

7.3.1 A robust assessment of the potential vehicle trips that the phase 1 proposed 
development would generate has been undertaken. The assessment finds that the 
proposed development is expected to generate (as a worst-case), a total of 97 two-way 
vehicle trips (37 of which are coaches) and 77 two-way vehicle trips (37 of which are 
coaches) during the AM and PM peak periods respectively. 

7.3.2 The traffic impact assessment has demonstrated that this would have a minor impact on 
key junctions to be affected by the proposed development which would continue to 
operate within practical capacity. The traffic impact assessment includes consideration 
of a cumulative traffic impact associated with the nearby Newton Marina development.  
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7.4 Overall Conclusion 

7.4.1 The development proposals are broadly in accordance with the relevant national and 
local planning policies. In accordance with SPP, the proposed marina would support 
growth in the marine leisure sector and in an appropriate location which optimises the 
resources available. While the proposed development is not situated within 400m of a 
bus service as recommended within PAN 75, the proposed development will provide 
coach transport for visitors to mitigate this. In accordance with the Outer Hebrides LDP, 
the proposed development fits in with the character of the area and is in line with the 
use classes in which that site has been identified for.  

7.4.2 The TA concludes that the phase 1 proposed development can be integrated into the 
existing transport network, that the development is of a proportionate scale to its 
situation, and it is anticipated that the vehicle trips generated by the development will 
not have a significant impact to the local and wider road network. 
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Proposed Stornoway Deep Water Port Development 

Glumaig Bay, Stornoway, Isle of Lewis  

Transport Assessment Scoping 
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Dear John, 
 

SYSTRA Ltd (SYSTRA) has been appointed by EnviroCentre to prepare a Transport Assessment (TA) and Traffic 
and Transport Environmental Impact Assessment (EIA) Report Chapter. These reports will accompany the full 
EIA report, which is being prepared in support of a planning application by Stornoway Port Authority (SPA) 
for the redevelopment of the deep water port adjacent to Arnish Point in Stornoway, Isle of Lewis, referred 
to as ‘Stornoway Deep Water Port’. 

This letter is intended to form the Scoping Study that sets out the methodology and parameters that will be 
adopted in the emerging TA for agreement with Comhairle nan Eilean Siar (CnES). A site visit was undertaken 
by SYSTRA on 16th January 2018 to inform this Scoping Study and the emerging reports. 

EnviroCentre submitted the EIA Screening and Scoping Report for the proposed development to CnES on 12th 
September 2017, which included details of the methodology to be applied and potentially significant effects 
during the construction phase and post-completion. A response from CnES was received on 7th November 
2017 which agreed to the methodology set out for the Traffic and Transport EIA Report Chapter. In the 
response, CnES noted that opportunity should be taken to improve road safety, promote green transport, 
active travel, provide bicycle storage, and address access issues, particularly at stress points. CnES also stated 
that the new development should meet the car parking standards set out in the Local Development Plan, or 
provide a justification of the proposed provision and non-conformity with the Standard, and details should 
be provided as to how pedestrians and cyclists will be accommodated. These aspects will be covered within 
the TA for the proposed Deep Water Port. 

The following paragraphs detail the proposed scope of the TA for the Stornoway Deep Water Port 
development.  



 

 

 

 

 

 

 

 

 

Methodology & Policy Guidance 
The Transport Assessment will be completed in accordance with appropriate local, regional and national 
policy and guidance. Specifically, reference will be made to the following:  

 Transport Scotland – “Transport Assessment Guidance” (TAG) (2012);  
 Planning Advice Note (PAN) 75 – “Planning for Transport”; 
 Scottish Planning Policy (2014);  
 Outer Hebrides Local Development Plan (LDP) 2 – “Working Towards A New Plan” (2012) and 

“Supplementary Guidance: Standards for Car Parking & Roads Layout” (2012); and 
 HITRANS – “The Transport Strategy for the Highlands and Islands” (2008 – 2021). 
 

The Site 
The site is located approximately 1.5km – 2km (as the crow flies) south of Stornoway, on the Isle of Lewis. 
The site comprises the west Arnish Point Industrial Estate, including a quayside, Fabrication yard and an area 
of coast on two sides of a peninsula. The site is accessed from the west via the junction at the A859. 

Highlands and Islands Enterprise operates the deep water pier at Arnish which is regularly used by offshore 
construction vessels delivering cargo to the Arnish fabrication yard. The Arnish fabrication facility (operated 
by BiFab) is currently used to manufacture and assemble oil and gas equipment. It is also likely to continue 
to be used for both onshore and offshore wind and tidal arrays. The yard comprises a 100m quay, 60,000m2 
of open storage with assembly halls covering 17,400m2. 

Development Proposal 
The first phase of the proposals provides 400m of quay with 10m water depth at lowest tide, a new freight 
ferry berth and marshalling area, a heavy lift area 50m square, and 10ha of laydown, storage and 
development land behind the quay. The proposals also incorporate a 40m wide access corridor around the 
south side of Glumaig Bay, connecting Arnish Yard to the new quay. 

The proposals are designed to provide the following: 

 Alongside berthing for cruise liners of all sizes; 
 Waiting and turning area for buses serving cruise liner passengers; 
 Ferry berth, linkspan and marshalling area (freeing up the current car ferry to provide an additional 

daily sailing); 
 Extensive laydown and storage area with 50m square heavy lift area to service renewables and 

decommissioning projects; 
 Development platform for industrial and or storage use; and 
 Berthing and unloading equipment for oil delivery vessels, with pipelines to new storage tanks (which 

will provide additional storage capacity for the island). 
 
Vehicular Access 
Current vehicular access is from a junction approximately 1.2km north of the access to the Creed Enterprise 
Park (comprising a business park and recycling plant). The access is a single track road from a priority junction 
with the A859. The junction has a wide bellmouth entrance (as indicated by Figure 1) which has been 
designed to be suitable for HGVs, therefore the current Arnish Road is considered to be appropriate for HGVs. 



 

 

 

 

 

 

 

 

 

 

Figure 1. Bellmouth Entrance at Arnish Road / A859 Junction  

The Stornoway Deep Water Port development will be approximately 2.0km from the main spinal route. The 
existing single track road has frequent passing opportunities, however, the road may require some upgrading 
works to accommodate additional traffic (primarily surfacing of passing places). It should be noted that during 
its busy periods in the late 80’s , the Arnish Fabrication Yard employed upwards of 400 people with associated 
traffic movements. Deliveries for the site were also significant with steel mainly being imported by road. The 
road has been upgraded since to accommodate wind turbine deliveries. 

Another potential access road option exists via a not yet constructed bypass road from Creed Enterprise Park 
which would connect to the existing Arnish Road approximately midway between the existing junction with 
the A859 and Arnish Point. The Creed Enterprise Park also forms a priority junction with the A859. It is noted 
that further discussions will be required to establish the proposed development’s final access arrangement.  

The A859 routes north-east to meet the A857 which continues south to the town centre. The A859 also routes 
south-west to the most southerly point of the Isle of Lewis and Harris. 

The TA will provide detailed consideration of the existing conditions of the road network proposed for use 
by the Stornoway Deep Water Port development. Nevertheless, from SYSTRA’s site visit and desk top study 
we would suggest that existing local road network is suitable in its current form to accommodate additional 
vehicle movements associated with the proposed development.   

Pedestrian, Cycle & Public Transport Access 
As discussed, CnES expressed in their response to the EIA Scoping Report that opportunity should be taken 
to promote green transport and active travel. However, the remote nature of the site should be taken into 
account when assessing the accessibility of the site by walking, cycling and public transport. With the 
development of wind farms close to the site, there are two significant Hydrogen energy opportunities 
currently being investigated by the consortia involved. Such opportunities may allow the use of Hydrogen 
ferries, and buses to the new development. 

It is noted that the nearest bus services to the site are from stops located where the Arnish Point Road meets 
the A859 serving both northbound and southbound directions. However, these bus stops are outwith walking 



 

 

 

 

 

 

 

 

 

distance from the proposed development. Measures to promote the accessibility of the site by sustainable 
modes will be proposed within the TA, such as the provision of coaches to transfer cruise passengers between 
the site and the town centre and to take passengers on site-seeing outings, and car sharing between staff to 
reduce single occupancy car trips. 

Parking 
CnES provide guidance on car parking standards through Supplementary Guidance of the Outer Hebrides LDP 
(2012), however, given the mixed-use nature of the proposed development, the following statement from 
the guidelines is applicable in this case: 

“Where a proposal incorporates more than one element the parking requirement for each element will be 
assessed independently and then added together. However, where it can be demonstrated to the satisfaction 
of the Comhairle that peak operating times of the various elements would occur at different times some 
discounting of the required number of spaces may be acceptable.” 

Parking numbers for the proposed development will be confirmed within the TA in agreement with CnES. 
SYSTRA would suggest that parking takes cognisance of the bespoke land uses and the fact that the majority 
of visitors to the development will travel by cruise liner. As such, parking provision will be informed by staff 
numbers and anticipated shift patterns. 

Baseline Traffic Conditions (Surveys) 

The Department for Transport holds annual average daily flow (AADF) traffic data from automatic traffic 

counters (ATCs) on the A859, A857 and A858 and in the vicinity of the site, recorded during 2015 and 2016 

(the most recent information available). This data will be used for assessing the percentage increase in total 

traffic levels and HGV levels along these road links as part of the Traffic and Transport EIA Report for the 

proposed development. 

 

To inform the traffic impact assessment within the TA, SYSTRA proposes to commission turning count 

surveys at the following junctions (Figure 2 and Figure 3) during the periods of 07:00-09:00 in the AM, 

11:00-13:00 in the mid-morning/afternoon and 16:30-18:30 in the PM: 

1. Arnish Road / A859 priority junction; and 
2. Manor Roundabout (A857 / A859 / Perceval Road S) roundabout. 



 

 

 

 

 

 

 

 

 

 

Figure 2. Proposed Junctions to be Surveyed  

Junction 1 will be surveyed as the potential access point to the proposed development’s access track. 
However, if access to the proposed development was to be achieved via the Creed Enterprise, data from the 
Junction 1 survey for the mainline (A859) traffic flows can be utilised and turning count data can be estimated 
from traffic flows extracted from the TA for the Creed Enterprise development (if available) or estimated 
using the TRICS database.  

All traffic routing into Stornoway Town Centre will utilise Junction 2, hence it will be important to evaluate 
the proposed development’s impact at this junction. 

Development Trip Generation 

Given the nature of the development, the expected trip generation will be calculated from a first principles 

(and for a worst-case scenario) approach. 

 

SPA anticipates that during operation, phase 1 of the proposed development would generate in the region 

of 20 – 30 HGVs per day staggered around the arrival and departure times of the freight ferry which would 

be around 05:30 and 23:00 respectively. Associated with the cruise ship passengers, it is understood that 

the proposed development would generate approximately 25no. 50-seater coach trips taking passengers 

on two half day trips per day (morning trip around 08:00 – 13:00 and afternoon trip around 13:00 – 17:00) 

equating to 50 two-way coach trips in the morning and afternoon respectively. In addition, there is 

expected to be 3no. 50-seater coaches operating as shuttle buses between the site and the town centre 

while a cruise ship is in port. 

 

With regard to vehicle trips associated with staff members for phase 1 of the proposed development, SPA 

anticipates that there would be approximately 100 employees working in shifts. It is understood that the 

majority of staff will work day shifts (beginning at around 08:00 and ending around 16:00) and only a small 



 

 

 

 

 

 

 

 

 

proportion will work night shifts. This means that the majority of staff numbers will travel outwith the 

traditional peak periods, with any residual peak hour traffic movements being low and negligible.  

 
The distribution and assignment of the vehicle trips associated with the proposed development will also be 
derived from a first principles approach. At this time it is expected that there would be a 70/30 split of HGVs 
routeing north/south on the A859.  

 

The expected number of vehicle trips that the proposed development will generate will be detailed within 

the TA. This will take into consideration staff numbers, shift patterns and in terms of distribution, 

population demographics.  

 
Committed Development 
SYSTRA would ask that CnES confirm whether there are any committed developments or proposed transport 
infrastructure schemes which will impact on the identified study network. 

 
 
 
 
 
 
Yours sincerely  
 
 
 
 
 
Bridget Fleming 
Consultant 
 
 

 

 

 

 

 

 



 

 

 

Appendix C 

 

Staff Distribution and Assignment 
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Appendix D 

 

DfT Historical AADF Traffic Data 
  



A857 Cromwell Street

AADFYear AllMotorVehicles Growth

2000 8473

2001 8801 1.039

2002 9047 1.028

2003 9300 1.028

2004 9377 1.008

2005 9474 1.010

2006 9608 1.014

2007 9360 0.974

2008 9168 0.979

2009 9139 0.997

2010 9080 0.994

2011 9076 1.000

2012 9066 0.999

2013 8070 0.890

2014 8096 1.003

2015 8118 1.003

2016 8270 1.019

2017 8308 1.005

A857 Macauley Road

AADFYear AllMotorVehicles Growth

2000 13287

2001 13765 1.036

2002 14203 1.032

2003 14772 1.040

2004 15001 1.016

2005 15197 1.013

2006 15546 1.023

2007 16323 1.050

2008 14476 0.887

2009 14425 0.996

2010 14328 0.993

2011 14317 0.999

2012 17479 1.221

2013 17501 1.001

2014 17549 1.003

2015 17614 1.004

2016 17956 1.019

2017 18056 1.006

A866

AADFYear AllMotorVehicles Growth

2000 2381

2001 2430 1.021

2002 2054 0.845

2003 2142 1.043

2004 2157 1.007

2005 2155 0.999

2006 2191 1.017

2007 2165 0.988

2008 2155 0.995

2009 2200 1.021

2010 2162 0.983

2011 2174 1.006

2012 2135 0.982

2013 2038 0.955

2014 2078 1.020

2015 2123 1.022

2016 2162 1.018

2017 2173 1.005
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Network Diagrams 
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SYSTRA provides advice on transport, to central, regional and local government, agencies, 
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A diverse group of results-oriented people, we are part of a strong team of professionals 
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Leeds 
100 Wellington Street, Leeds, LS1 1BA 
T:  +44 (0)113 397 9740  F: +44 (0)113 397 9741 
 
Liverpool 
Cotton Exchange, Bixteth Street, Liverpool, L3 9LQ  
T:  +44 (0)151 230 1930 

London 
3rd Floor, 5 Old Bailey, London EC4M 7BA United Kingdom 
T: +44 (0)203 714 4400 

Manchester – 16th Floor, City Tower 
16th Floor, City Tower, Piccadilly Plaza 
Manchester M1 4BT  United Kingdom  
T: +44 (0)161 831 5600 
 

Newcastle 
Floor B, South Corridor, Milburn House, Dean Street, Newcastle, 
NE1 1LE 
United Kingdom  
T: +44 (0)191 260 0135 
 
Perth 
13 Rose Terrace, Perth PH1 5HA  
T: +44 (0)1738 621 377  F: +44 (0)1738 632 887 

Reading 
Soane Point, 6-8 Market Place, Reading,  
Berkshire, RG1 2EG 
T: +44 (0)118 334 5510 

Woking  
Dukes Court, Duke Street 
Woking, Surrey GU21 5BH  United Kingdom  
T: +44 (0)1483 728051  F: +44 (0)1483 755207 

Other locations: 
 
France: 
Bordeaux, Lille, Lyon, Marseille, Paris 
 
Northern Europe: 
Astana, Copenhagen, Kiev, London, Moscow, Riga, Wroclaw 
 
Southern Europe & Mediterranean: Algiers, Baku, Bucharest, 
Madrid, Rabat, Rome, Sofia, Tunis 
 
Middle East: 
Cairo, Dubai, Riyadh 
 
Asia Pacific: 
Bangkok, Beijing, Brisbane, Delhi, Hanoi, Hong Kong, Manila, 
Seoul, Shanghai, Singapore, Shenzhen, Taipei 
 
Africa: 
Abidjan, Douala, Johannesburg, Kinshasa, Libreville, Nairobi  
 
Latin America: 
Lima, Mexico, Rio de Janeiro, Santiago, São Paulo 
 
North America: 
Little Falls, Los Angeles, Montreal, New-York, Philadelphia, 
Washington 
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